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1 Introduction

This technical memorandum presents chemistry results for surface sediment
samples collected from 47 locations in the Lower Duwamish Waterway (LDW) in
December 2009 and January 2010. The primary objective of the sampling was to
supplement the existing dioxin and furan data for the LDW. Data from this study
will be used in the feasibility study to help understand the spatial distribution of
dioxins and furans in the LDW, to help identify the area of potential concern for
remediation, and to help identify an appropriate range of remedial action levels.
Sampling was conducted according to the objectives and methods presented in the
surface sediment quality assurance project plan (QAPP) (Windward 2005), the
surface sediment QAPP addendum (Windward 2009), and the follow-up
memorandum (Windward 2010). This technical memorandum consists of a brief
summary of the field sampling effort and results from the chemical analyses.

2 Field Sampling Summary and Deviations

In accordance with the QAPP (Windward 2005), the QAPP addendum (Windward
2009), and the follow-up memorandum (Windward 2010), 13 samples were collected
from beach play exposure areas, and 34 samples were collected from other locations
in the LDW (Table 1; Map 1). Six of the beach play exposure area samples were
collected as composite samples using methods described in a follow-up
memorandum (Windward 2010) to the QAPP addendum (Windward 2009).! The
remaining 7 beach samples and 34 samples from other locations were collected as
discrete grab samples, as described in the QAPP addendum. All discrete grab
samples, except those from two locations (LDW-55520 and LDW-55547), were
collected on December 15, 16, and 17, 2009. The six composite beach samples and the
two remaining discrete grab samples were collected on January 11, 12, and 13, 2010.
Field notes, completed sediment collection forms, and chain-of-custody forms are
presented in Attachment 2.

1 The beach composite samples at these six locations (LDW-S5502, LDW-SS503, LDW-55529,
LDW-55531, LDW-55533, and LDW-55544) were composed of eight discrete grab samples collected
from each beach area. The compositing of subsamples from each beach area was conducted at
Analytical Resources, Inc., following their standard operating procedures, as approved by the US
Environmental Protection Agency.
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Table 1.

Sampling
Location

LDW-SS501
LDW-SS502
LDW-SS503
LDW-SS504
LDW-SS505
LDW-SS506
LDW-SS507°
LDW-SS508
LDW-SS509
LDW-SS510
LDW-SS511
LDW-SS512
LDW-SS513
LDW-SS514
LDW-SS515
LDW-SS516
LDW-SS517
LDW-SS518
LDW-SS519
LDW-SS520
LDW-SS521
LDW-SS522
LDW-S8523°
LDW-SS524
LDW-SS525
LDW-SS526
LDW-SS527¢
LDW-SS528
LDW-SS529
LDW-SS530
LDW-SS531
LDW-SS532
LDW-SS533
LDW-SS534
LDW-SS535
LDW-SS536
LDW-SS537
LDW-SS538
LDW-SS539
LDW-SS540
LDW-SS541
LDW-SS542

Target and actual coordinates for LDW dioxin and furan sediment
sampling locations

Date
12/16/09
1/11/10
1/11/10
12/16/09
12/16/09
12/16/09
12/16/09
12/15/09
12/15/09
12/16/09
12/17/09
12/16/09
12/17/09
12/16/09
12/16/09
12/16/09
12/16/09
12/16/09
12/16/09
01/11/10
12/16/09
12/16/09
12/15/09
12/17/09
12/16/09
12/16/09
12/17/09
12/16/09
1/11/10
12/15/09
1/12/10
12/17/09
1/12/10
12/17/09
12/17/09
12/17/09
12/17/09
12/17/09
12/17/09
12/17/09
12/17/09
12/17/09

Target Location®

X)
1267164
na
na
1266433
1267046
1266889
1266591
1267244
1265896
1267272
1268127
1267204
1268449
1266591
1268108
1268071
1268339
1268422
1268460
1269538
1268839
1270700
1269525
1270256
1270429
1270708
1271355
1273448
na
1271937
na
1273597
na
1273850
1274623
1274834
1274924
1275532
1275628
1275568
1275838
1275927

(v)
211254
na
na
210638
210623
209889
209082
208449
208303
207564
206756
206499
206550
206442
205990
205142
204985
203897
203398
203298
202847
201639
201243
201060
200277
199995
199940
199166
na
198674
na
197751
na
197251
196836
196353
196015
195943
195673
195398
195145
194186

Actual Location?

X)
1267109
na
na
1266433
1266992
1266882
1266590
1267256
1265893
1267267
1268130
1267199
1268462
1266590
1268107
1268068
1268340
1268422
1268501
1269537
1268841
1270703
1269533
1270233
1270444
1270659
1271351
1273475
na
1271917
na
1273597
na
1273849
1274605
1274835
1274925
1275536
1275627
1275565
1275840
1275930

Lower Duwamish Waterway Group

Port of Seattle | City of Seattle | King County | The Boeing Company

(¥)
211237
na
na
210637
210415
209888
209084
208414
208313
207571
206762
206503
206566
206442
205989
205140
204985
203896
203409
203301
202855
201644
201193
201146
200303
200018
199943
199278
na
198658
na
197754
na
197249
196855
196351
196014
195947
195675
195403
195146
194188

Distance
from
Target (m)
17.5
na
na
0.4
65.4
2.1
0.6
11.4
3.2
25
2.0
1.9
6.3
0.2
0.5
1.1
0.4
0.4
13.0
1.1
24
1.6
15.4
27.2
9.0
16.7
15
35.1
na
7.9
na
0.9
na
0.8
8.0
0.7
0.4
1.8
0.8
1.8
0.8
1.1

Depth Above (+)
or Below (-)
MLLW (ft)

-12
nd
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Distance | Depth Above (+)

Sampling Target Location® Actual Location? from or Below (-)

Location Date X) Y) ) (Y) Target (m) MLLW (ft)
LDW-SS543 12/17/09 1276850 191834 1276849 191839 14 -4
LDW-SS544 1/12/10 na na na na na na
LDW-SS545 12/17/09 1277541 190499 1277543 190498 0.7 -8
LDW-SS546 12/17/09 1278567 190208 1278586 190150 18.7 nd
LDW-SS547 01/11/10 1277573 189993 1277573 190001 24 nd

Coordinates reported in NAD83 horizontal datum; X and Y coordinates are in Washington State Plane N (US

survey ft).

Field duplicate LDW-SS602-010 was collected at this location.

°  Field duplicate LDW SS601-010 was collected at this location.

¢ Field duplicate LDW-SS603-010 was collected at this location.

LDW — Lower Duwamish Waterway

na — not applicable (these beach locations represent a composite of eight samples; sampled areas are shown on
Map 1)

nd — no data (gap in bathymetry coverage or outside the bathymetry survey area)

NAD83 — North American Datum of 1983

b

The target depth for collection of all samples was 0-10 cm, with the exception of
composite samples collected at three beach locations (LDW-55503, LDW-55529, and
LDW-55533), each of which had a target depth of 0-45 cm. The target depth was not
reached at some of the subsample locations at these three beach locations because
hard sediment substrate was encountered. The average depth for the eight
subsamples collected at each of these three beach locations was 43 cm for
LDW-55503 (Beach 1), 41 cm for LDW-55529 (Beach 6), and 43 cm for LDW-55533
(Beach 5).

Field duplicate samples were collected and analyzed such that one duplicate
analysis was conducted for every 20 analyses for each analyte, with the exception of
dioxins and furans, which were not analyzed in field duplicate samples. Instead,
results of laboratory duplicate samples were used to provide the measure of
precision for dioxin and furan analyses in accordance with the QAPP addendum
(Windward 2009).

Field deviations from the QAPP (Windward 2005), QAPP addendum (Windward
2009), and follow-up memorandum (Windward 2010) included modifications to the
sampling locations and dates; data quality and sampling objectives were not
affected. The field deviations were as follows:

& Nine discrete grab samples were each collected more than 10 m from their target
locations. The rationale for the relocation of each of these samples is presented in
Table 2, and the target and actual sampling locations are shown on Map 1.
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& Many of the randomly selected subsample locations for the beach composite

samples could not be sampled at the pre-selected target locations? because they
were either under water or the substrate was rocky. New subsample locations
were randomly selected, as necessary, in the field in coordination with and under
the oversight of the US Environmental Protection Agency (EPA), as described in
the field notes presented in Attachment 2.

Two of the discrete grab samples were collected in January 2010 rather than in
December 2009. LDW-55547 was initially sampled in December, but the location
was off-target because the target coordinates had been entered incorrectly by the
boat captain. Therefore, LDW-55547 was re-sampled at the target location in
January. LDW-55520 could not be sampled until January because the access
agreement with the property owners had not been finalized in December.

At beach composite location LDW-55531, one of the subsamples was
inadvertently left on the beach during the evening low-tide sampling on

January 12, 2010. This subsample location was re-sampled the following morning
at low tide.

Table 2. Locations where samples were collected > 10 m from their target

coordinates

Sampling Location

LDW-SS501

LDW-SS505

LDW-SS508

LDW-SS519

LDW-SS523

LDW-SS524

LDW-SS526

LDW-SS528

LDW-SS546

a

b

Rationale

Location was moved 17 m west of the target location after six
unsuccessful attempts were made.?

Location could not be sampled because it was within the Ash Grove
Cement barge off-loading area, so the location was moved 65 m south.?

Location was moved 11 m so sample could be collected between the
two outfalls.?

Sample was collected approximately 12 m from the target location
because of a discrepancy in the boat location positioning system.

Location was moved 15 m so sample could be collected closer to the
outfall.?

Location was moved 27 m north because a barge was situated at the
target location.”

Location was moved 17 m so the sample could be collected closer to
the outfall.?

Location was moved 35 m toward the head of Slip 4 based on a
discussion between LDWG and EPA.

Target coordinates were on land, so the sampling location was moved
35 m from the target location to be near the outfall,b

Location modifications were made in coordination with EPA oversight at the time of sampling.
EPA was informed of sampling location modification immediately after sampling and had no objections.

EPA — Environmental Protection Agency
LDWG — Lower Duwamish Waterway Group

2 Locations were determined by dividing the beach area into eight segments and randomly assigning
a sampling location within each segment.
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3 Chemistry Results

All of the 47 grab and composite surface sediment samples were analyzed for dioxin
and furan congeners, grain size, total organic carbon, and percent moisture. In
addition, each of the 13 beach samples (both composites and grabs) was also
analyzed for arsenic, polychlorinated biphenyls (PCBs) (as Aroclors), and polycyclic
aromatic hydrocarbons (PAHs). PAHs were analyzed so that carcinogenic PAH?3
(cPAH) toxic equivalents (TEQs) could be calculated. Dioxin and furan congener
data were also used to calculate TEQs.* The analytical results for all individual
chemicals for each sample, including field duplicates, are presented in Attachment 1
and are available online.> Laboratory report forms are presented in Attachment 4.

Dioxin and furan TEQs ranged from 0.341 to 74.5 ng/kg dry weight (dw) in the grab
samples and from 1.71 to 8.99 ng/kg dw in the beach composite samples (Table 3
and Map 2). The highest dioxin and furan TEQ was in the grab sample collected
from the northern end of Beach 2 (location LDW-55509), just south of River Mile
(RM) 0.5 on the west side of the LDW (Map 2). The highest arsenic, cPAH, and total
PCB concentrations (93.8 mg/kg dw, 7,100 ng/kg dw, and 860 ng/kg dw,
respectively) were detected in the beach composite sample collected at Beach 6
(location LDW-55529), which is located near RM 2.8 on the east side of the LDW
(Map 3). A total PCB concentration of 860 pg/kg dw was also detected in the grab
sample collected from Beach 5 (location LDW-55530) near RM 2.7 on the west side of
the LDW (Map 3). Map 4 shows the dioxin and furan data from the 2009/2010
sampling event, along with historical data from previous sampling events.

Table 3.  Summary statistics for human health risk driver chemicals in
beach composite and grab surface sediment samples

Detected Concentration

Detection
Chemical Frequency Unit Minimum Maximum Mean
Beach Composite Samples
Arsenic 6/6 mg/kg dw 4.3 93.8 24
cPAH TEQ 6/6 pg/kg dw 29J 7,100 J 1,300
Total PCBs® 6/6 pg/kg dw 21 860 230

3 Total cPAHSs were calculated as the sum of the products of the seven individual cPAH compounds
(benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, benzo(kfluoranthene, chrysene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene) and their compound-specific potency
equivalency factors from California Environmental Protection Agency (1994). One-half the
reporting limit was used for non-detected cPAH compounds when calculating total cPAHs.

4 Dioxin and furan TEQs were calculated as the sum of the products of individual dioxin and furan
congeners and congener-specific toxicity equivalency factors from Van den Berg et al. (2006). One-
half the reporting limit was used for non-detected congeners when calculating dioxin and furan
TEQs.

5 Available at http:/ /www.ldwg.org.
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Detected Concentration

Detection

Chemical Frequency Unit Minimum Maximum Mean

Dioxin/furan TEQ 6/6 ng/kg dw 1.71J 8.99J 4.26
Grab Samples

Arsenic 8/8 mg/kg dw 3.8 19.1 11
cPAH TEQ 7/8 pg/kg dw 37J 4,400 J 1,200
Total PCBs® 7/8 pg/kg dw 19.6 860 280
Dioxin/furan TEQ 41/41 mg/kg dw 0.341J 745 J 9.66

a

For PCB Aroclors, the total PCB concentration represents the sum of detected concentrations of nine individual
PCB Aroclors for a given sample. For samples in which none of the individual Aroclors were detected, the
maximum RL for an individual PCB Aroclor in that sample was used as the concentration.

cPAH — carcinogenic polycyclic aromatic hydrocarbon PCB — polychlorinated biphenyl
dw — dry weight RL — reporting limit
J — estimated concentration TEQ - toxic equivalent

In addition to the analytes discussed above, two samples (beach composite sample
LDW-55502 and grab sample LDW-55527) were analyzed for the full suite of
Washington State Sediment Management Standard (SMS) chemicals at the request of
the Washington State Department of Ecology. There were no exceedances of the
sediment quality standards (SQS) in the grab sample from location LDW-55527.6 All
data are presented in Attachment 1.

4 Data Validation Results

Independent third-party data validation was conducted by Laboratory Data
Consultants, Inc. (LDC), following EPA guidance (EPA 1995, 2004, 2005, 2008), as
described in Section 5.0 of the original QAPP (Windward 2005). There were no
laboratory deviations to the methods outlined in the QAPP (Windward 2005), QAPP
addendum (Windward 2009), or follow-up memorandum (Windward 2010).

All dioxin and furan data underwent full-level data validation. For all other
analytical data, a minimum of 20% of samples or one sample per delivery group
underwent full-level data validation. Summary-level validation was performed on
the rest of the data using all the quality control (QC) forms submitted in the
laboratory data package. All QAPP (Windward 2005) and QAPP addendum
(Windward 2009) requirements for data validation were met.

¢ Concentrations of SMS chemicals in composite sample LDW-S5502 were not compared to the SQS
because the SMS are applicable to specific grab samples rather than composite samples over general
areas.
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Based on the information reviewed, the overall data quality was considered
acceptable for all uses, as qualified. Issues that resulted in the qualification of data
are summarized below. Detailed information regarding every qualified sample is
presented in LDC’s data validation reports in Attachment 3.

¢ Two furan concentrations were J-qualified as estimated because of the high
relative percent difference (RPD) between the concentration in the sample and
that in its laboratory duplicate sample (i.e., 1,2,3,4,7,8-hexachlorodibenzofuran
[HxCDF] in sample LDW-55534-010 and 2,3,4,6,7,8-HxCDF in sample
LDW-55520-010) (see Table A-1-5 in Attachment 1).

& Three samples (LDW-55502-010-comp, LDW-55527-010, and LDW-55603-010
[the field duplicate of LDW-55527-010]) each had concentrations of 2,4-
dinitrophenol, 3,3-dichlorobenzidine, 4-chloroaniline, aniline,
hexachlorobenzene, hexachlorocyclopentadiene, and n-nitrosodiphenylamine,
which were U]J-qualified because the associated calibration verification or
laboratory control sample results were outside of QC limits.

o All detected concentrations of benzo(b)fluoranthene and benzo(k)fluoranthene
were J-qualified as estimated because of a lack of resolution between the isomeric
peaks. A total peak quantitation was performed, and the average concentration
of the single peak was reported for both compounds.

¢ Fluoranthene in sample LDW-55601-01 was J-qualified as estimated because the
matrix spike (MS) recovery was above QC limits.

o All Aroclor 1268 concentrations were UJ-qualified because of the low response in
the associated initial calibration verification samples.

+ All antimony concentrations were J- or UJ-qualified because of low MS recovery
(13%); the post-digestion spike concentrations were within QC limits.

# All nickel concentrations were J- or UJ-qualified because of high RPD between
the concentrations of the sample and its laboratory duplicate sample.
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The outfall layer is meant to serve as a snapshot of outfall conditions at
the time of the survey was completed (2003).
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ATTACHMENT 1

Analytical Results

B 2009/2010 Sampling Results
LOWGF Djwamlsh I/M';lterway Group for Dioxins and Furans
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface

sediment samples

LDW-SS501- | LDW-SS502- | LDW-SS503- | LDW-SS504- | LDW-SS505- | LDW-SS506-
na - data not available Unit 010 010-comp 043-comp 010 010 010
Dioxin/furan
2,3,7,8-TCDD ng/kg dw 0.398 J 0.122 U 0.279 U 0.150 U 0.535J 0.608 J
1,2,3,7,8-PeCDD ng/kg dw 1.55J 0.491U 0.518 J 0.277 U 216 J 214 J
1,2,3,4,7,8-HxCDD ng/kg dw 2.68J 0.704 J 0.630 J 0.479J 3.89J 417 J
1,2,3,6,7,8-HxCDD ng/kg dw 10.1 2.14 2.31 227J 15.1 14.8
1,2,3,7,8,9-HxCDD ng/kg dw 7.63 1.80 1.82 1.57J 11.1 10.8
1,2,3,4,6,7,8-HpCDD ng/kg dw 248 42.5 42.0 50.9 392 358
OCDD ng/kg dw 2,360 393 410 497 3,840 3,440
2,3,7,8-TCDF ng/kg dw 1.27 0.900 U 1.1 0.437 J 2.28 2.06
1,2,3,7,8-PeCDF ng/kg dw 0.717 J 0.383 J 0.447 J 0.205J 117 J 1.16 J
2,3,4,7,8-PeCDF ng/kg dw 1.59J 0.667 J 0.977 0.467 J 2.59J 262J
1,2,3,4,7,8-HxCDF ng/kg dw 5.02J 1.34 247 243J 8.71 10.4
1,2,3,6,7,8-HxCDF ng/kg dw 1.73J 0.736 J 1.08 0.561J 2.89J 3.06 J
1,2,3,7,8,9-HxCDF ng/kg dw 0.167 J 0.0660 U 1.01U 0.0670 U 0.230J 0.200 J
2,3,4,6,7,8-HxCDF ng/kg dw 1.43J 0.690 J 0.964 J 0.378 J 234 J 243J
1,2,3,4,6,7,8-HpCDF ng/kg dw 40.5 19.4 15.2 14.0 73.6 78.2
1,2,3,4,7,8,9-HpCDF ng/kg dw 279J 0.752 J 1.06 1.33J 5.29 5.98
OCDF ng/kg dw 165 40.9 53.2 63.6 323 320
Total TCDD ng/kg dw 6.25 4.40 7.17 1.68 8.43 7.58
Total PeCDD ng/kg dw 12.4 5.38 7.90 2.23 15.2 14.8
Total HxCDD ng/kg dw 99.4 214 20.2 18.9 141 125
Total HpCDD ng/kg dw 738 110 85.6 136 1,110 945
Total TCDF ng/kg dw 22.3 10.2 21.6 5.63 33.7 38.4
Total PeCDF ng/kg dw 26.7 10.8 26.5 7.09 44.7 47.6
Total HXCDF ng/kg dw 62.6 201 29.9 22.3 111 117
Total HpCDF ng/kg dw 145 48.1 49.5 56.4 279 282
Dioxin/furan TEQ - mammal (half DL) ng/kg dw 9.12J 2.06J 2.77J 2.01J 14.1J 13.9J
Grain size
Fractional % phi >-1 (>2000 microns) % dw 34.3 7.9 4.1 1 1.0 01U
Fractional % phi -1-0 (1000-2000 microns) % dw 1.9 51 3.5 2.0 1.2 0.3
Fractional % phi 0-1 (500-1000 microns) % dw 3.4 18.3 18.1 10.9 2.2 0.6
Fractional % phi 1-2 (250-500 microns) % dw 12.0 39.7 41.2 27.3 6.7 2.0
Fractional % phi 2-3 (125-250 microns) % dw 6.4 19.3 16.4 16.1 11.9 10.9
Fractional % phi 3-4 (62.5-125 microns) % dw 3.0 3.6 4.5 3.6 9.6 13.9

Lower Duwamish Waterway Group
Port of Seattle / City of Seattle / King County / The Boeing Company
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface

sediment samples

LDW-SS501- | LDW-SS502- | LDW-SS503- | LDW-SS504- | LDW-SS505- | LDW-SS506-
na - data not available Unit 010 010-comp 043-comp 010 010 010
Fractional % phi 4-5 (31.2-62.5 microns) % dw 3.8 1.3 25 4.3 9.6 10.2
Fractional % phi 5-6 (15.6-31.2 microns) % dw 6.3 0.7 2.6 6.3 11.3 1.4
Fractional % phi 6-7 (7.8-15.6 microns) % dw 7.4 0.5 1.9 7.4 12.8 13.3
Fractional % phi 7-8 (3.9-7.8 microns) % dw 3.6 0.7 1.4 6.5 10.6 11.4
Fractional % phi 8-9 (1.95-3.9 microns) % dw 7.8 0.9 1.2 4.2 7.0 7.9
Fractional % phi 9-10 (0.98-1.95 microns) % dw 41 0.8 0.9 3.8 6.1 6.7
Fractional % phi 10+ (<0.98 micron) % dw 5.9 1.1 1.7 6.4 10.0 1.4
Total gravel % dw 34.3 7.9 41 1 1.0 01U
Total sand % dw 26.7 86.0 83.7 59.8 31.6 27.7
Total silt % dw 211 3.2 8.4 245 44.3 46.3
Total clay % dw 17.8 2.8 3.8 14.3 231 26.0
Total fines (percent silt+clay) % dw 38.9 6.0 12.2 38.9 67.4 72.3
Conventionals
Total organic carbon (TOC) % dw 217 2.00 1.29 1.38 1.80 212
Total solids % ww 51.10 73.10J 76.20 J 68.30 55.30 56.40

@ This is a field duplicate sample of the sample
directly preceding it.

dw — dry weight

HpCDD - heptachlorodibenzo-p -dioxin
HpCDF - heptachlorodibenzofuran
HxCDD - hexachlorodibenzo-p -dioxin
HxCDF — hexachlorodibenzofuran

J — estimated concentration

na - data not available

OCDD - octachlorodibenzo-p -dioxin
OCDF - octachlorodibenzofuran
PeCDD - pentachlorodibenzo-p -dioxin
PeCDF — pentachlorodibenzofuran
TCDD - tetrachlorodibenzo-p -dioxin
TCDF — tetrachlorodibenzofuran

TEQ - toxic equivalent

U — not detected at reporting limit shown
ww — wet weight

2009/2010 Sampling Results
May 21, 2010
Table A-1-1, 2 of 54
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface

sediment samples

LDW-SS507- | LDW-SS602- | | DW-SS508- | LDW-SS509- | LDW-SS510- | LDW-SS511-
na - data not available Unit 010 010° 010 010 010 010
Dioxin/furan
2,3,7,8-TCDD ng/kg dw 0.453 J na 0.0580 U 5.59 0.324 J 0.386 J
1,2,3,7,8-PeCDD ng/kg dw 1.44J na 492U 15.3 1.04J 1.09J
1,2,3,4,7,8-HxCDD ng/kg dw 251J na 0.0610 U 13.7 1.61J 1.92J
1,2,3,6,7,8-HxCDD ng/kg dw 10.9 na 0.0810 J 47.7 5.92 7.40
1,2,3,7,8,9-HxCDD ng/kg dw 7.39 na 0.198 J 41.8 464 J 5.81
1,2,3,4,6,7,8-HpCDD ng/kg dw 315 na 1.48 J 600 141 192
OCDD ng/kg dw 4,080 na 11.3 5,090 1,380 1,960
2,3,7,8-TCDF ng/kg dw 1.55 na 1.01U 55.4 0.801J 1.00J
1,2,3,7,8-PeCDF ng/kg dw 0.944 J na 436 U 28.8 0.472 J 0.550 J
2,3,4,7,8-PeCDF ng/kg dw 1.96 J na 445U 54.8 0.994 J 1.30J
1,2,3,4,7,8-HxCDF ng/kg dw 8.00 na 474 U 39.4 3.56J 4.79J
1,2,3,6,7,8-HxCDF ng/kg dw 220J na 450U 30.2 117 J 1.48 J
1,2,3,7,8,9-HxCDF ng/kg dw 0.197 J na 497U 235J 0.106 J 0.108 U
2,3,4,6,7,8-HxCDF ng/kg dw 1.63J na 5.02U 32.9 0.901J 1.24J
1,2,3,4,6,7,8-HpCDF ng/kg dw 58.4 na 0.203 J 219 29.6 35.9
1,2,3,4,7,8,9-HpCDF ng/kg dw 4.56 J na 474 U 11.5 2.27J 2.63J
OCDF ng/kg dw 285 na 0.673J 385 149 168
Total TCDD ng/kg dw 5.93 na 0.207 205 4.03 4.90
Total PeCDD ng/kg dw 11.2 na 0.0990 232 7.47 7.80
Total HXCDD ng/kg dw 104 na 1.44 511 56.8 73.1
Total HpCDD ng/kg dw 1,080 na 3.59 1,910 410 594
Total TCDF ng/kg dw 23.9 na 0.296 1,090 13.7 18.4
Total PeCDF ng/kg dw 32.5 na 0.0700 716 17.7 21.6
Total HXCDF ng/kg dw 95.6 na 0.217 566 46.0 59.7
Total HpCDF ng/kg dw 242 na 0.527 594 122 133
Dioxin/furan TEQ - mammal (half DL) ng/kg dw 11.0J na 4.31J 745J 5.73J 7.20J
Grain size
Fractional % phi >-1 (>2000 microns) % dw 0.4 0.1 1.1 7.3 0.1 0.1
Fractional % phi -1-0 (1000-2000 microns) % dw 0.6 2.5 7.2 3.6 0.7 0.1
Fractional % phi 0-1 (500-1000 microns) % dw 1.1 2.2 21 8.5 1.1 0.2
Fractional % phi 1-2 (250-500 microns) % dw 1.5 2.8 20 19.3 1.7 0.3
Fractional % phi 2-3 (125-250 microns) % dw 3.2 3.8 21 12.4 24 0.3
Fractional % phi 3-4 (62.5-125 microns) % dw 6.1 6.4 1.3 10.6 8.0 0.9
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface

sediment samples

LDW-SS507- | LDW-SS602- | | DW-SS508- | LDW-SS509- | LDW-SS510- | LDW-SS511-
na - data not available Unit 010 010° 010 010 010 010
Fractional % phi 4-5 (31.2-62.5 microns) % dw 10.5 7.3 3.5 8.6 14.0 6.4
Fractional % phi 5-6 (15.6-31.2 microns) % dw 12.8 13.4 16.6 6.9 13.7 16.9
Fractional % phi 6-7 (7.8-15.6 microns) % dw 16.3 16.3 21.6 5.5 15.9 19.9
Fractional % phi 7-8 (3.9-7.8 microns) % dw 14.8 14.5 13.9 5.6 14.6 17.4
Fractional % phi 8-9 (1.95-3.9 microns) % dw 10.4 10 9.7 3.7 9.0 12.7
Fractional % phi 9-10 (0.98-1.95 microns) % dw 8.4 7.8 8.8 3.0 7.3 8.9
Fractional % phi 10+ (<0.98 micron) % dw 13.8 12.6 10.3 5.0 11.5 16.2
Total gravel % dw 0.4 0.1 1.1 7.3 0.1 0.1
Total sand % dw 12.5 17.7 14.7 54.4 13.9 1.7
Total silt % dw 54.4 51.5 55.6 26.6 58.2 60.6
Total clay % dw 32.6 31 28.8 11.7 27.8 37.7
Total fines (percent silt+clay) % dw 87.0 82 84.4 38.3 86.0 98.3
Conventionals
Total organic carbon (TOC) % dw 1.79 1.97 6.30 7.08 1.99 2.53
Total solids % ww 47.20 47.00 41.73 40.30 48.60 43.70

@ This is a field duplicate sample of the sample

directly preceding it.

dw — dry weight

HpCDD - heptachlorodibenzo-p -dioxin
HpCDF - heptachlorodibenzofuran
HxCDD - hexachlorodibenzo-p -dioxin
HxCDF — hexachlorodibenzofuran

J — estimated concentration

na - data not available

OCDD - octachlorodibenzo-p -dioxin
OCDF - octachlorodibenzofuran
PeCDD - pentachlorodibenzo-p -dioxin
PeCDF — pentachlorodibenzofuran
TCDD - tetrachlorodibenzo-p -dioxin
TCDF — tetrachlorodibenzofuran

TEQ - toxic equivalent

U — not detected at reporting limit shown
ww — wet weight

Lower Duwamish Waterway Group

Port of Seattle / City of Seattle / King County / The Boeing Company
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface

sediment samples

LDW-SS512- | LDW-SS513- | LDW-SS514- | LDW-SS515- | LDW-SS516- | LDW-SS517-
na - data not available Unit 010 010 010 010 010 010
Dioxin/furan
2,3,7,8-TCDD ng/kg dw 0.217 U 0.588 U 0.381J 0.696 J 0.395J 0.488 J
1,2,3,7,8-PeCDD ng/kg dw 0.743 J 211J 1.43J 227J 1.09J 1.53J
1,2,3,4,7,8-HxCDD ng/kg dw 1.25J 461J 241J 3.70J 1.87J 2.63J
1,2,3,6,7,8-HxCDD ng/kg dw 5.20J 225 12.9 13.0 8.76 11.4
1,2,3,7,8,9-HxCDD ng/kg dw 412J 13.7J 7.65 10.0 5.43 7.85
1,2,3,4,6,7,8-HpCDD ng/kg dw 145 690 333 289 223 304
OCDD ng/kg dw 1,590 6,650 3,450 2,800 2,380 2,970
2,3,7,8-TCDF ng/kg dw 0.692 J 2.48 1.62 1.72 1.13 1.57
1,2,3,7,8-PeCDF ng/kg dw 0.424 J 1.80U 1.14J 1.06 J 1.00J 0.754 J
2,3,4,7,8-PeCDF ng/kg dw 0.970J 3.56J 3.48J 222 3.29J 2.02J
1,2,3,4,7,8-HxCDF ng/kg dw 4.46J 19.6 242 7.53 16.5 7.62
1,2,3,6,7,8-HxCDF ng/kg dw 1.19J 7.00J 4.58 2.69J 3.06J 2.09J
1,2,3,7,8,9-HxCDF ng/kg dw 0.0960 J 0.500 U 0.335J 0.200 J 0.231J 0.158 J
2,3,4,6,7,8-HxCDF ng/kg dw 0.782 J 3.24J 2.53J 219J 1.68J 1.55J
1,2,3,4,6,7,8-HpCDF ng/kg dw 30.8 150 93.2 56.2 56.9 62.9
1,2,3,4,7,8,9-HpCDF ng/kg dw 243J 12.8J 10.7 4.20J 4.82 4.96
OCDF ng/kg dw 136 760 312 242 272 346
Total TCDD ng/kg dw 2.77 7.48 6.75 8.08 4.61 5.67
Total PeCDD ng/kg dw 5.91 13.0J 11.3 15.8 8.31 13.0
Total HxCDD ng/kg dw 53.0 204 111 107 69.7 108
Total HpCDD ng/kg dw 469 2,030 973 814 562 865
Total TCDF ng/kg dw 12.6 42.1 26.9 32.4 22.0 27.4
Total PeCDF ng/kg dw 16.1 62.9 46.6 46.0 41.3 30.3
Total HXCDF ng/kg dw 45.7 214 164 95.7 117 90.7
Total HpCDF ng/kg dw 119 662 360 205 239 267
Dioxin/furan TEQ - mammal (half DL) ng/kg dw 5.23J 216J 14.0J 12.2J 10.0J 109J
Grain size
Fractional % phi >-1 (>2000 microns) % dw 3.8 1.1 0.2 23.6 1.8 9.0
Fractional % phi -1-0 (1000-2000 microns) % dw 2.6 1.0 1.1 2.7 29 6.3
Fractional % phi 0-1 (500-1000 microns) % dw 12.9 2.2 5.9 2.5 6.5 4.9
Fractional % phi 1-2 (250-500 microns) % dw 27.6 3.8 10.7 71 7.2 3.9
Fractional % phi 2-3 (125-250 microns) % dw 12.2 2.5 15.4 10.5 2.5 3.1
Fractional % phi 3-4 (62.5-125 microns) % dw 4.5 2.3 111 5.8 6.0 6.0
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface
sediment samples

LDW-SS512- | LDW-SS513- | LDW-SS514- | LDW-SS515- | LDW-SS516- | LDW-SS517-

na - data not available Unit 010 010 010 010 010 010
Fractional % phi 4-5 (31.2-62.5 microns) % dw 4.5 6.2 71 10.3 8.7 9.7
Fractional % phi 5-6 (15.6-31.2 microns) % dw 5.4 14.6 11.4 7.8 15.2 13.2
Fractional % phi 6-7 (7.8-15.6 microns) % dw 7.3 18.7 11.5 9.4 16.1 13.5
Fractional % phi 7-8 (3.9-7.8 microns) % dw 5.9 15.4 10.9 6.1 11.8 10.1
Fractional % phi 8-9 (1.95-3.9 microns) % dw 4.3 10.7 4.7 4.7 7.4 71
Fractional % phi 9-10 (0.98-1.95 microns) % dw 3.4 7.7 41 3.2 4.8 4.6
Fractional % phi 10+ (<0.98 micron) % dw 5.7 13.9 5.9 6.4 9.0 8.5
Total gravel % dw 3.8 1.1 0.2 23.6 1.8 9.0
Total sand % dw 59.8 11.8 44.2 28.6 251 242
Total silt % dw 231 54.9 40.9 33.6 51.8 46.5
Total clay % dw 13.4 32.3 14.7 14.3 21.2 20.2
Total fines (percent silt+clay) % dw 36.5 87.2 55.6 47.9 73.0 66.7

Conventionals
Total organic carbon (TOC) % dw 1.74 213 1.63 2.86 1.96 2.40
Total solids % ww 64.50 47.90 53.40 53.80 53.20 52.80

@ This is a field duplicate sample of the sample
directly preceding it.

dw — dry weight

HpCDD - heptachlorodibenzo-p -dioxin
HpCDF - heptachlorodibenzofuran
HxCDD - hexachlorodibenzo-p -dioxin
HxCDF — hexachlorodibenzofuran

J — estimated concentration

na - data not available

OCDD - octachlorodibenzo-p -dioxin
OCDF - octachlorodibenzofuran
PeCDD - pentachlorodibenzo-p -dioxin
PeCDF — pentachlorodibenzofuran
TCDD - tetrachlorodibenzo-p -dioxin
TCDF — tetrachlorodibenzofuran

TEQ - toxic equivalent

U — not detected at reporting limit shown
ww — wet weight

] 2009/2010 Sampling Results
Lower Duwamish Waterway Group May 21, 2010
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface

sediment samples

LDW-SS518- | LDW-SS519- | LDW-SS520- | LDW-SS521- | LDW-SS522- | LDW-SS523-
na - data not available Unit 010 010 010 010 010 010
Dioxin/furan
2,3,7,8-TCDD ng/kg dw 0.226 U 0.354 J 0.378 0.304 J 0.660 J 0.438 J
1,2,3,7,8-PeCDD ng/kg dw 0.560 J 0.675J 1.42 0.713J 2.81J 1.28J
1,2,3,4,7,8-HxCDD ng/kg dw 0.903 J 1.19J 2.45 1.17J 5.08 J 237J
1,2,3,6,7,8-HxCDD ng/kg dw 252 4.02J 8.06 4.24J 16.4 8.79
1,2,3,7,8,9-HxCDD ng/kg dw 2.56 J 3.33J 7.46 3.19J 14.1 7.65
1,2,3,4,6,7,8-HpCDD ng/kg dw 55.1 95.8 196 97.1 435 311
OCDD ng/kg dw 525 892 1,910 984 4,150 3,960
2,3,7,8-TCDF ng/kg dw 0.351J 0.596 J 1.18 0.653 J 1.52 0.739J
1,2,3,7,8-PeCDF ng/kg dw 0.262 J 0.314 J 0.595J 0.327 J 1.01J 0.385J
2,3,4,7,8-PeCDF ng/kg dw 0.423 J 0.696 J 1.59 0.761J 2.68J 0.837 J
1,2,3,4,7,8-HxCDF ng/kg dw 1.26 J 261J 4.54 252 10.4 292
1,2,3,6,7,8-HxCDF ng/kg dw 0.494 J 0.845J 2.00 0.872J 2.86J 1.01J
1,2,3,7,8,9-HxCDF ng/kg dw 0.0670 J 0.121J 0.146 J 0.0760 J 0.218 J 0.104 J
2,3,4,6,7,8-HxCDF ng/kg dw 0.387 J 0.657 J 1.88J 0.708 J 1.99J 0.867 J
1,2,3,4,6,7,8-HpCDF ng/kg dw 9.79 17.6 36.2 19.3 62.3 27.8
1,2,3,4,7,8,9-HpCDF ng/kg dw 0.793 J 1.52J 2.54 1.56 J 4.55J 1.81J
OCDF ng/kg dw 36.4 74.8 142 90.4 290 125
Total TCDD ng/kg dw 213 4.42 4.78 3.78 7.33 2.60
Total PeCDD ng/kg dw 3.94 6.57 9.71 4.67 14.7 6.11
Total HxCDD ng/kg dw 24.3 38.5 74.9 36.3 152 77.8
Total HpCDD ng/kg dw 139 261 577 270 1,210 732
Total TCDF ng/kg dw 6.11 10.6 22.8 11.5 25.8 8.75
Total PeCDF ng/kg dw 6.68 12.1 28.1 12.7 39.4 14.4
Total HXCDF ng/kg dw 14.8 30.3 57.8 32.3 103 41.8
Total HpCDF ng/kg dw 30.3 65.8 128 74.9 233 91.0
Dioxin/furan TEQ - mammal (half DL) ng/kg dw 249J 4.02J 8.03J 4.10J 15.9J 9.06 J
Grain size
Fractional % phi >-1 (>2000 microns) % dw 0.1 01U 1.3 01U 01U 6.8
Fractional % phi -1-0 (1000-2000 microns) % dw 1.4 2.0 20 01U 0.2 5.1
Fractional % phi 0-1 (500-1000 microns) % dw 0.6 1.7 8.3 1.1 0.4 17.3
Fractional % phi 1-2 (250-500 microns) % dw 0.4 1.6 21.3 1.6 0.7 294
Fractional % phi 2-3 (125-250 microns) % dw 20 21 13.5 4.0 0.7 17.5
Fractional % phi 3-4 (62.5-125 microns) % dw 13.6 8.6 6.0 17.3 1.3 10.2
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface
sediment samples

LDW-SS518- | LDW-SS519- | LDW-SS520- | LDW-SS521- | LDW-SS522- | LDW-SS523-

na - data not available Unit 010 010 010 010 010 010
Fractional % phi 4-5 (31.2-62.5 microns) % dw 10.8 10.8 4.0 14.2 6.6 5.3
Fractional % phi 5-6 (15.6-31.2 microns) % dw 17.7 17.6 8.6 13.7 18.5 1.8
Fractional % phi 6-7 (7.8-15.6 microns) % dw 15.1 16.5 10.0 13.9 27.9 1.7
Fractional % phi 7-8 (3.9-7.8 microns) % dw 13.6 13.3 9.1 12.6 18.3 14
Fractional % phi 8-9 (1.95-3.9 microns) % dw 9.7 9.3 5.6 7.7 10.3 1.3
Fractional % phi 9-10 (0.98-1.95 microns) % dw 5.3 5.6 3.3 4.7 5.3 1.1
Fractional % phi 10+ (<0.98 micron) % dw 9.7 11.0 71 9.1 9.6 1.3
Total gravel % dw 0.1 01U 1.3 01U 01U 6.8
Total sand % dw 18.0 16.0 511 240 3.3 79.5
Total silt % dw 57.2 58.2 31.7 54.4 71.3 10.2
Total clay % dw 247 259 16.0 215 25.2 3.7
Total fines (percent silt+clay) % dw 81.9 84.1 47.7 75.9 96.5 13.9

Conventionals
Total organic carbon (TOC) % dw 2.06 217 210 218 2.86 0.982
Total solids % ww 52.50 47.10 59.70 J 50.70 43.20 76.70

@ This is a field duplicate sample of the sample
directly preceding it.

dw — dry weight

HpCDD - heptachlorodibenzo-p -dioxin
HpCDF - heptachlorodibenzofuran
HxCDD - hexachlorodibenzo-p -dioxin
HxCDF — hexachlorodibenzofuran

J — estimated concentration

na - data not available

OCDD - octachlorodibenzo-p -dioxin
OCDF - octachlorodibenzofuran
PeCDD - pentachlorodibenzo-p -dioxin
PeCDF — pentachlorodibenzofuran
TCDD - tetrachlorodibenzo-p -dioxin
TCDF — tetrachlorodibenzofuran

TEQ - toxic equivalent

U — not detected at reporting limit shown
ww — wet weight

] 2009/2010 Sampling Results
Lower Duwamish Waterway Group May 21, 2010
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface

sediment samples

LDW-SS601- | LDW-SS524- | LDW-SS525- [ LDW-SS526- | LDW-SS527- | LDW-SS603-
na - data not available Unit 010° 010 010 010 010 010°
Dioxin/furan

2,3,7,8-TCDD ng/kg dw na 0.334 J 0.113 U 0.524 J 0.306 J na
1,2,3,7,8-PeCDD ng/kg dw na 0.815J 0.281J 3.31J 0.706 J na
1,2,3,4,7,8-HxCDD ng/kg dw na 1.44J 0.473J 6.78 1.12J na
1,2,3,6,7,8-HxCDD ng/kg dw na 592J 1.70J 19.1 3.98J na
1,2,3,7,8,9-HxCDD ng/kg dw na 446 J 1.57J 18.8 3.65J na
1,2,3,4,6,7,8-HpCDD ng/kg dw na 164 47.9 502 98.5 na
OCDD ng/kg dw na 1,630 487 4,480 970 na
2,3,7,8-TCDF ng/kg dw na 0.622 J 0.144 U 0.983 J 0.608 J na
1,2,3,7,8-PeCDF ng/kg dw na 0.387 J 0.0940 J 0.538 J 0.329 J na
2,3,4,7,8-PeCDF ng/kg dw na 0.914 J 0.236 J 1.44J 0.763 J na
1,2,3,4,7,8-HxCDF ng/kg dw na 293J 1.01J 4.98 2.65J na
1,2,3,6,7,8-HxCDF ng/kg dw na 1.03J 0.299 J 224 0.890 J na
1,2,3,7,8,9-HxCDF ng/kg dw na 0.0710J 0.148 J 0.129J 0.0770 J na
2,3,4,6,7,8-HxCDF ng/kg dw na 0.820 J 0.247 J 1.79J 0.660 J na
1,2,3,4,6,7,8-HpCDF ng/kg dw na 23.4 8.46 74.7 17.6 na
1,2,3,4,7,8,9-HpCDF ng/kg dw na 1.64J 0.505 J 4.72J 1.36 J na
OCDF ng/kg dw na 85.0 48.6 205 66.1 na
Total TCDD ng/kg dw na 4.31 0.247 5.67 3.33 na
Total PeCDD ng/kg dw na 5.69J 1.52 14.9 5.30J na
Total HXCDD ng/kg dw na 52.1 16.3 139 36.6 na
Total HpCDD ng/kg dw na 397 122 1,030 271 na
Total TCDF ng/kg dw na 13.4 1.99 22.7 11.4 na
Total PeCDF ng/kg dw na 14.6 3.40 29.1 11.9 na
Total HXCDF ng/kg dw na 33.5 9.53 72.9 28.3 na
Total HpCDF ng/kg dw na 79.9 27.4 186 59.9 na
Dioxin/furan TEQ - mammal (half DL) ng/kg dw na 5.57 J 1.69J 17.0J 4.10J na
Grain size
Fractional % phi >-1 (>2000 microns) % dw 8.7 01U 0.9 29 1.1 0.4
Fractional % phi -1-0 (1000-2000 microns) % dw 5.6 0.2 0.5 3.8 0.3 2.7
Fractional % phi 0-1 (500-1000 microns) % dw 17.3 0.3 19.3 246 0.9 21
Fractional % phi 1-2 (250-500 microns) % dw 28.9 0.4 57.6 29.7 1.3 24
Fractional % phi 2-3 (125-250 microns) % dw 17.2 1.4 8.6 15.9 2.3 4.6
Fractional % phi 3-4 (62.5-125 microns) % dw 9.9 7.0 5.3 6.1 8.9 12.9
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface

sediment samples

LDW-SS601- | LDW-SS524- | LDW-SS525- [ LDW-SS526- | LDW-SS527- | LDW-SS603-
na - data not available Unit 010° 010 010 010 010 010°?
Fractional % phi 4-5 (31.2-62.5 microns) % dw 3.9 13.8 2.3 3.4 18.2 16.9
Fractional % phi 5-6 (15.6-31.2 microns) % dw 1.8 20.2 1.3 3.0 23.2 18.1
Fractional % phi 6-7 (7.8-15.6 microns) % dw 1.7 18.5 1.1 3.1 18.7 15.9
Fractional % phi 7-8 (3.9-7.8 microns) % dw 1.5 14.0 0.9 2.8 11.6 10.1
Fractional % phi 8-9 (1.95-3.9 microns) % dw 1.2 8.6 0.6 1.9 5.0 4.4
Fractional % phi 9-10 (0.98-1.95 microns) % dw 1.0 5.2 0.4 1.0 2.6 3.0
Fractional % phi 10+ (<0.98 micron) % dw 1.1 10.1 1.2 1.6 6.1 6.3
Total gravel % dw 8.7 01U 0.9 2.9 1.1 0.4
Total sand % dw 78.9 9.3 91.3 80.1 13.7 24.7
Total silt % dw 8.9 66.5 5.6 12.3 71.7 61.0
Total clay % dw 3.3 23.9 22 45 13.7 13.7
Total fines (percent silt+clay) % dw 12.2 90.4 7.8 16.8 85.4 74.7
Conventionals
Total organic carbon (TOC) % dw 0.906 2.40 0.673 1.79 2.18 2.43
Total solids % ww 77.80 47.40 73.67 68.80 47.13 47.40

@ This is a field duplicate sample of the sample
directly preceding it.

dw — dry weight

HpCDD - heptachlorodibenzo-p -dioxin
HpCDF - heptachlorodibenzofuran
HxCDD - hexachlorodibenzo-p -dioxin
HxCDF — hexachlorodibenzofuran

J — estimated concentration

na - data not available

OCDD - octachlorodibenzo-p -dioxin
OCDF - octachlorodibenzofuran
PeCDD - pentachlorodibenzo-p -dioxin
PeCDF — pentachlorodibenzofuran
TCDD - tetrachlorodibenzo-p -dioxin
TCDF — tetrachlorodibenzofuran

TEQ - toxic equivalent

U — not detected at reporting limit shown
ww — wet weight

Lower Duwamish Waterway Group
Port of Seattle / City of Seattle / King County / The Boeing Company

2009/2010 Sampling Results

May 21, 2010
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface

sediment samples

LDW-SS528- | LDW-SS529- | LDW-SS530- | LDW-SS531- | LDW-SS532- | LDW-SS533-
na - data not available Unit 010 041-comp 010 010-comp 010 043-comp
Dioxin/furan

2,3,7,8-TCDD ng/kg dw 0.790 J 0.459 1.77 0.126 U 0.197 J 0.403
1,2,3,7,8-PeCDD ng/kg dw 2.89J 1.53 7.19 0.354 J 0.524 J 1.22
1,2,3,4,7,8-HxCDD ng/kg dw 5.00J 2.47 10.6 0.544 J 0.744 J 1.88
1,2,3,6,7,8-HxCDD ng/kg dw 16.2 8.11 39.2 1.85 2.60J 6.10
1,2,3,7,8,9-HxCDD ng/kg dw 14.2 6.80 32.9 1.60 227J 5.30
1,2,3,4,6,7,8-HpCDD ng/kg dw 357 230 1,030 38.6 62.7 122
OCDD ng/kg dw 3,330 2,370 9,590 365 737 980
2,3,7,8-TCDF ng/kg dw 5.54 1.98 5.37 0.410J 0.765 J 0.998 U
1,2,3,7,8-PeCDF ng/kg dw 2.07J 1.02 221J 0.212J 0.357 J 0.541J
2,3,4,7,8-PeCDF ng/kg dw 5.17 2.06 4.83 0.298 J 0.773 J 1.24
1,2,3,4,7,8-HxCDF ng/kg dw 18.5 5.53 10.8 0.692 J 1.76 J 6.86
1,2,3,6,7,8-HxCDF ng/kg dw 7.39 2.34 5.23 0.369 J 0.745J 1.78
1,2,3,7,8,9-HxCDF ng/kg dw 0.340J 0.146 J 0.365 J 0.981U 0.0530 U 0.150 J
2,3,4,6,7,8-HxCDF ng/kg dw 3.52J 1.81 4.86 J 0.293 J 0.604 J 1.22
1,2,3,4,6,7,8-HpCDF ng/kg dw 65.2 34.2 95.5 6.47 14.0 32.0
1,2,3,4,7,8,9-HpCDF ng/kg dw 7.35 3.25 6.76 0.361J 0.864 J 3.29
OCDF ng/kg dw 205 151 303 19.0 43.6 86.2
Total TCDD ng/kg dw 12.0 12.0 18.1 2.30 3.32 6.20
Total PeCDD ng/kg dw 211 18.2 42.9 3.67 4.47J 9.20
Total HxCDD ng/kg dw 145 64.8 463 17.6 294 47.3
Total HpCDD ng/kg dw 892 427 4,510 126 251 242
Total TCDF ng/kg dw 85.6 34.4 84.5 4.67 16.3 18.1
Total PeCDF ng/kg dw 90.6 32.2 125 6.97 16.0 28.4
Total HXCDF ng/kg dw 139 55.5 184 12.3 215 60.0
Total HpCDF ng/kg dw 206 128 314 19.4 39.2 108
Dioxin/furan TEQ - mammal (half DL) ng/kg dw 17.7J 8.99J 35.7J 1.71J 293J 6.28 J
Grain size

Fractional % phi >-1 (>2000 microns) % dw 0.6 241 1.7 9.6 1.8 13.1
Fractional % phi -1-0 (1000-2000 microns) % dw 0.8 6.2 3.3 5.7 21 4.5
Fractional % phi 0-1 (500-1000 microns) % dw 1.1 15.8 9.2 15.9 29 9.9
Fractional % phi 1-2 (250-500 microns) % dw 0.7 241 17.8 29.4 7.9 30.6
Fractional % phi 2-3 (125-250 microns) % dw 1.0 11.5 12.4 12.9 12.9 18.1
Fractional % phi 3-4 (62.5-125 microns) % dw 25 6.2 14.0 4.6 25.8 7.1

Lower Duwamish Waterway Group
Port of Seattle / City of Seattle / King County / The Boeing Company
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface

sediment samples

LDW-SS528- | LDW-SS529- | LDW-SS530- | LDW-SS531- | LDW-SS532- | LDW-SS533-
na - data not available Unit 010 041-comp 010 010-comp 010 043-comp
Fractional % phi 4-5 (31.2-62.5 microns) % dw 8.5 2.7 10.8 4.5 20.3 4.5
Fractional % phi 5-6 (15.6-31.2 microns) % dw 31.7 24 9.2 3.2 9.4 3.4
Fractional % phi 6-7 (7.8-15.6 microns) % dw 27.5 2.2 7.2 3.5 5.8 2.6
Fractional % phi 7-8 (3.9-7.8 microns) % dw 9.3 1.9 4.9 3.4 3.8 1.7
Fractional % phi 8-9 (1.95-3.9 microns) % dw 5.0 1.1 3.4 2.8 2.7 1.5
Fractional % phi 9-10 (0.98-1.95 microns) % dw 3.4 0.7 2.8 1.8 14 1.0
Fractional % phi 10+ (<0.98 micron) % dw 7.9 1.3 3.3 2.7 3.2 2.0
Total gravel % dw 0.6 241 1.7 9.6 1.8 13.1
Total sand % dw 6.1 63.8 56.7 68.5 51.6 70.2
Total silt % dw 77.0 9.2 321 14.6 39.3 12.2
Total clay % dw 16.3 3.1 9.5 7.3 7.3 4.5
Total fines (percent silt+clay) % dw 93.3 12.3 41.6 21.9 46.6 16.7
Conventionals
Total organic carbon (TOC) % dw 3.04 1.47 1.56 1.23 2.27 1.40
Total solids % ww 40.80 75.60 J 81.20 73.30 51.30 74.40

@ This is a field duplicate sample of the sample
directly preceding it.

dw — dry weight

HpCDD - heptachlorodibenzo-p -dioxin
HpCDF - heptachlorodibenzofuran
HxCDD - hexachlorodibenzo-p -dioxin
HxCDF — hexachlorodibenzofuran

J — estimated concentration

na - data not available

OCDD - octachlorodibenzo-p -dioxin
OCDF - octachlorodibenzofuran
PeCDD - pentachlorodibenzo-p -dioxin
PeCDF — pentachlorodibenzofuran
TCDD - tetrachlorodibenzo-p -dioxin
TCDF — tetrachlorodibenzofuran

TEQ - toxic equivalent

U — not detected at reporting limit shown
ww — wet weight

Lower Duwamish Waterway Group
Port of Seattle / City of Seattle / King County / The Boeing Company

2009/2010 Sampling Results

May 21, 2010
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface

sediment samples

LDW-SS534- | LDW-SS535- | LDW-SS536- | LDW-SS537- | LDW-SS538- | LDW-SS539-
na - data not available Unit 010 010 010 010 010 010
Dioxin/furan
2,3,7,8-TCDD ng/kg dw 0.179J 0.303 U 0.155J 0.250 J 0.689 J 0.152 U
1,2,3,7,8-PeCDD ng/kg dw 0.370J 1.43J 0.260 J 0.790 J 1.91J 0.270J
1,2,3,4,7,8-HxCDD ng/kg dw 0.630 J 226J 0.375J 1.27J 2.39J 0.389 J
1,2,3,6,7,8-HxCDD ng/kg dw 242 6.20 117 J 4.93J 12.1 1.29J
1,2,3,7,8,9-HxCDD ng/kg dw 1.89J 6.09 1.10J 3.52J 9.28 1.12J
1,2,3,4,6,7,8-HpCDD ng/kg dw 59.3 142 254 111 361 26.1
OCDD ng/kg dw 632 1,520 262 1,020 4,440 258
2,3,7,8-TCDF ng/kg dw 0.389 J 1.23 0.219J 0.605 J 3.39 0.236 U
1,2,3,7,8-PeCDF ng/kg dw 0.231J 0.617 J 0.107 J 0.339J 1.56 J 0.135J
2,3,4,7,8-PeCDF ng/kg dw 0.505 J 1.53J 0.215J 0.726 J 4.38J 0.246 J
1,2,3,4,7,8-HxCDF ng/kg dw 216 J 4.70J 0.650 J 216 J 16.6 0.834 J
1,2,3,6,7,8-HxCDF ng/kg dw 0.578 J 1.97J 0.244 J 0.849 J 5.40 0.300 J
1,2,3,7,8,9-HxCDF ng/kg dw 480U 0.0840 U 524U 0.0900 J 0.301J 514 U
2,3,4,6,7,8-HxCDF ng/kg dw 0.472J 1.40J 0.197 J 0.771J 3.26J 0.258 J
1,2,3,4,6,7,8-HpCDF ng/kg dw 1.4 254 491J 22.2 67.6 5.44
1,2,3,4,7,8,9-HpCDF ng/kg dw 0.969 J 210J 0.368 J 1.41J 7.87 0.393 J
OCDF ng/kg dw 44.6 87.6 17.1 73.2 234 221
Total TCDD ng/kg dw 2.08 3.55 1.16 J 2.59 8.31 0.959 J
Total PeCDD ng/kg dw 2.63 7.85 1.54J 4.40J 13.4 2.02J
Total HxCDD ng/kg dw 21.5 58.0 10.2 39.7 115 11.2
Total HpCDD ng/kg dw 180 515 61.4 293 976 63.7
Total TCDF ng/kg dw 6.38 18.3 3.65 10.1 43.2 3.87
Total PeCDF ng/kg dw 8.38 32.5 3.44J 12.7 57.6 3.65J
Total HXCDF ng/kg dw 18.5 49.4 7.49 30.9 113 9.27
Total HpCDF ng/kg dw 39.4 81.0 14.7 65.6 219 18.4
Dioxin/furan TEQ - mammal (half DL) ng/kg dw 272 6.63 J 1.53J 4.36J 15.0J 1.52J
Grain size
Fractional % phi >-1 (>2000 microns) % dw 1.7 42.3 01U 01U 0.5 0.2
Fractional % phi -1-0 (1000-2000 microns) % dw 23 6.5 01U 0.8 1.7 0.6
Fractional % phi 0-1 (500-1000 microns) % dw 12.6 7.9 0.4 71 5.9 8.2
Fractional % phi 1-2 (250-500 microns) % dw 36.1 21.8 22 16.6 15.4 28.3
Fractional % phi 2-3 (125-250 microns) % dw 10.3 12.1 65.7 13.2 12.4 24.7
Fractional % phi 3-4 (62.5-125 microns) % dw 7.0 2.9 13.8 11.5 10.5 8.7
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface
sediment samples

LDW-SS534- | LDW-SS535- | LDW-SS536- | LDW-SS537- | LDW-SS538- | LDW-SS539-
na - data not available Unit 010 010 010 010 010 010
Fractional % phi 4-5 (31.2-62.5 microns) % dw 7.7 0.5 4.7 7.7 15.1 10.8
Fractional % phi 5-6 (15.6-31.2 microns) % dw 7.0 21 4.3 121 11.8 6.0
Fractional % phi 6-7 (7.8-15.6 microns) % dw 5.4 0.5 3.3 12.3 9.9 43
Fractional % phi 7-8 (3.9-7.8 microns) % dw 3.5 0.9 1.9 7.6 5.7 2.7
Fractional % phi 8-9 (1.95-3.9 microns) % dw 20 0.8 0.8 3.7 3.4 1.7
Fractional % phi 9-10 (0.98-1.95 microns) % dw 1.5 0.4 0.7 2.3 2.5 1.1
Fractional % phi 10+ (<0.98 micron) % dw 3.0 1.1 2.0 5.0 5.2 2.7
Total gravel % dw 1.7 42.3 01U 01U 0.5 0.2
Total sand % dw 68.3 51.2 82.1 49.2 45.9 70.5
Total silt % dw 23.6 4.0 14.2 39.7 42.5 23.8
Total clay % dw 6.5 2.3 3.5 11.0 11.1 5.5
Total fines (percent silt+clay) % dw 30.1 6.3 17.7 50.7 53.6 29.3
Conventionals
Total organic carbon (TOC) % dw 1.72 1.38 1.05 1.54 2.15 1.37
Total solids % ww 64.60 69.00 65.80 54.30 60.10 67.10

@ This is a field duplicate sample of the sample
directly preceding it.

dw — dry weight

HpCDD - heptachlorodibenzo-p -dioxin
HpCDF - heptachlorodibenzofuran
HxCDD - hexachlorodibenzo-p -dioxin
HxCDF — hexachlorodibenzofuran

J — estimated concentration

na - data not available

OCDD - octachlorodibenzo-p -dioxin
OCDF - octachlorodibenzofuran
PeCDD - pentachlorodibenzo-p -dioxin
PeCDF — pentachlorodibenzofuran
TCDD - tetrachlorodibenzo-p -dioxin
TCDF — tetrachlorodibenzofuran

TEQ - toxic equivalent

U — not detected at reporting limit shown
ww — wet weight
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface

sediment samples

LDW-SS540- | LDW-SS541- | LDW-SS542- | LDW-SS543- | LDW-SS544- | LDW-SS545-
na - data not available Unit 010 010 010 010 010-comp 010
Dioxin/furan
2,3,7,8-TCDD ng/kg dw 0.605 J 0.126 J 0.351J 0.205U 0.606 0.0610J
1,2,3,7,8-PeCDD ng/kg dw 1.56 J 0.220 J 0.568 J 0.479J 0.690 J 0.0700 J
1,2,3,4,7,8-HxCDD ng/kg dw 1.92J 0.354 U 0.641J 0.738 J 0.911J 0.123 J
1,2,3,6,7,8-HxCDD ng/kg dw 5.82 1.92J 211J 220J 2.87 0.197 J
1,2,3,7,8,9-HxCDD ng/kg dw 6.91 1.06 J 1.96 J 220J 2.73 0.198 J
1,2,3,4,6,7,8-HpCDD ng/kg dw 96.8 50.7 39.5 42.8 60.1 277J
OCDD ng/kg dw 769 496 367 373 548 215
2,3,7,8-TCDF ng/kg dw 1.87 0.269 J 0.423 U 0.370J 0.927 J 0.0740 U
1,2,3,7,8-PeCDF ng/kg dw 0.712J 0.119J 0.238 J 0.181J 0.414 U 451U
2,3,4,7,8-PeCDF ng/kg dw 215J 0.287 J 0.424 J 0.328 J 0.948 0.0590 U
1,2,3,4,7,8-HxCDF ng/kg dw 419J 5.57 1.13J 1.01J 2.60 0.129J
1,2,3,6,7,8-HxCDF ng/kg dw 1.55J 0.906 J 0.500 J 0.424 J 1.16 0.0610J
1,2,3,7,8,9-HxCDF ng/kg dw 0.0930 U 0.0630 J 0.0630 U 0.0440J 0.102 U 0.0760 J
2,3,4,6,7,8-HxCDF ng/kg dw 1.35J 0.391J 0.387 J 0.358 J 0.843 J 0.0740J
1,2,3,4,6,7,8-HpCDF ng/kg dw 17.9 35.1 8.27 8.78 14.0 0.750 J
1,2,3,4,7,8,9-HpCDF ng/kg dw 218 J 3.06J 0.577J 0.609 J 1.15 0.120J
OCDF ng/kg dw 56.4 70.3 27.3 32.5 46.0 2.04J
Total TCDD ng/kg dw 9.34 1.04 2.14 1.76 4.78 0.122 J
Total PeCDD ng/kg dw 13.4 1.21 3.79J 3.35J 5.70 0.0700 J
Total HxCDD ng/kg dw 58.9 10.9 18.3 19.0 26.7 1.55J
Total HpCDD ng/kg dw 235 105 93.6 105 134 6.44
Total TCDF ng/kg dw 36.0 2.83 6.85 5.70 19.4 0.337 J
Total PeCDF ng/kg dw 45.5 4.30 8.26 6.18 18.1 0.0640 J
Total HXCDF ng/kg dw 41.9 34.5 13.8 15.1 271 1.35J
Total HpCDF ng/kg dw 52.1 112 25.3 28.7 46.0 2.08J
Dioxin/furan TEQ - mammal (half DL) ng/kg dw 6.61J 2.53J 2.35J 2.06J 3.73J 0.341J
Grain size
Fractional % phi >-1 (>2000 microns) % dw 4.1 0.1 0.3 01U 0.3 20
Fractional % phi -1-0 (1000-2000 microns) % dw 3.9 0.3 0.6 2.0 1.2 14.8
Fractional % phi 0-1 (500-1000 microns) % dw 7.9 1.4 1.9 0.9 5.5 41.0
Fractional % phi 1-2 (250-500 microns) % dw 11.2 19.4 11.9 1.2 14.8 28.1
Fractional % phi 2-3 (125-250 microns) % dw 10.0 48.5 19.4 6.8 11.7 7.9
Fractional % phi 3-4 (62.5-125 microns) % dw 16.4 9.0 21.8 15.4 16.8 2.8
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface
sediment samples

LDW-SS540- | LDW-SS541- | LDW-SS542- | LDW-SS543- | LDW-SS544- | LDW-SS545-
na - data not available Unit 010 010 010 010 010-comp 010
Fractional % phi 4-5 (31.2-62.5 microns) % dw 15.0 71 16.9 17.6 13.9 1.2
Fractional % phi 5-6 (15.6-31.2 microns) % dw 10.2 4.0 9.3 20.9 13.2 0.5
Fractional % phi 6-7 (7.8-15.6 microns) % dw 6.9 3.3 6.7 15.4 7.4 0.4
Fractional % phi 7-8 (3.9-7.8 microns) % dw 5.4 24 4.2 8.3 4.6 0.4
Fractional % phi 8-9 (1.95-3.9 microns) % dw 2.8 1.1 2.3 3.4 3.4 0.2
Fractional % phi 9-10 (0.98-1.95 microns) % dw 24 1.0 1.8 24 2.2 0.1
Fractional % phi 10+ (<0.98 micron) % dw 3.8 2.5 2.8 5.7 5.1 0.7
Total gravel % dw 41 0.1 0.3 01U 0.3 2.0
Total sand % dw 494 78.6 55.6 26.3 50.0 94.6
Total silt % dw 37.5 16.8 371 62.2 39.0 2.5
Total clay % dw 9.0 4.6 6.9 11.5 10.7 1.0
Total fines (percent silt+clay) % dw 46.5 214 44.0 73.7 49.7 3.5
Conventionals
Total organic carbon (TOC) % dw 1.45 1.10 1.16 3.64 1.88 1.01
Total solids % ww 58.50 69.90 62.00 45.40 62.70 77.40

@ This is a field duplicate sample of the sample
directly preceding it.

dw — dry weight

HpCDD - heptachlorodibenzo-p -dioxin
HpCDF - heptachlorodibenzofuran
HxCDD - hexachlorodibenzo-p -dioxin
HxCDF — hexachlorodibenzofuran

J — estimated concentration

na - data not available

OCDD - octachlorodibenzo-p -dioxin
OCDF - octachlorodibenzofuran
PeCDD - pentachlorodibenzo-p -dioxin
PeCDF — pentachlorodibenzofuran
TCDD - tetrachlorodibenzo-p -dioxin
TCDF — tetrachlorodibenzofuran

TEQ - toxic equivalent

U — not detected at reporting limit shown
ww — wet weight
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface

sediment samples

LDW-SS546- | LDW-SS547-
na - data not available Unit 010 010
Dioxin/furan
2,3,7,8-TCDD ng/kg dw 0.276 U 0.299 U
1,2,3,7,8-PeCDD ng/kg dw 0.546 J 0.942 J
1,2,3,4,7,8-HxCDD ng/kg dw 0.948 J 1.21
1,2,3,6,7,8-HxCDD ng/kg dw 277 J 3.61
1,2,3,7,8,9-HxCDD ng/kg dw 255 3.81
1,2,3,4,6,7,8-HpCDD ng/kg dw 52.3 76.5
OCDD ng/kg dw 469 754
2,3,7,8-TCDF ng/kg dw 0.693 U 0.859 J
1,2,3,7,8-PeCDF ng/kg dw 0.238 J 0.350 J
2,3,4,7,8-PeCDF ng/kg dw 0.461J 0.795J
1,2,3,4,7,8-HxCDF ng/kg dw 0.963 J 1.64
1,2,3,6,7,8-HxCDF ng/kg dw 0.532J 0.897
1,2,3,7,8,9-HxCDF ng/kg dw 0.0580 J 0.0710J
2,3,4,6,7,8-HxCDF ng/kg dw 0.463 J 0.843 J
1,2,3,4,6,7,8-HpCDF ng/kg dw 10.2 14.0
1,2,3,4,7,8,9-HpCDF ng/kg dw 0.650 J 0.931
OCDF ng/kg dw 34.2 53.7
Total TCDD ng/kg dw 2.37 5.48
Total PeCDD ng/kg dw 3.95J 7.69
Total HXCDD ng/kg dw 22.5 34.2
Total HpCDD ng/kg dw 122 175
Total TCDF ng/kg dw 7.37 16.1
Total PeCDF ng/kg dw 7.20 245
Total HXCDF ng/kg dw 16.2 28.2
Total HpCDF ng/kg dw 30.2 50.1
Dioxin/furan TEQ - mammal (half DL) ng/kg dw 2.48J 3.79J
Grain size
Fractional % phi >-1 (>2000 microns) % dw 1.1 1.4
Fractional % phi -1-0 (1000-2000 microns) % dw 2.6 1.2
Fractional % phi 0-1 (500-1000 microns) % dw 13.2 1.9
Fractional % phi 1-2 (250-500 microns) % dw 20.3 8.0
Fractional % phi 2-3 (125-250 microns) % dw 8.8 17.9
Fractional % phi 3-4 (62.5-125 microns) % dw 15.4 16.5
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Table A-1-1. Results for dioxins and furans, grain size, and conventional parameters in 2009/2010 LDW surface

sediment samples

LDW-SS546- | LDW-SS547-
na - data not available Unit 010 010
Fractional % phi 4-5 (31.2-62.5 microns) % dw 121 12.7
Fractional % phi 5-6 (15.6-31.2 microns) % dw 71 141
Fractional % phi 6-7 (7.8-15.6 microns) % dw 5.9 9.5
Fractional % phi 7-8 (3.9-7.8 microns) % dw 4.6 6.3
Fractional % phi 8-9 (1.95-3.9 microns) % dw 3.5 4.6
Fractional % phi 9-10 (0.98-1.95 microns) % dw 2.5 2.5
Fractional % phi 10+ (<0.98 micron) % dw 29 3.3
Total gravel % dw 1.1 14
Total sand % dw 60.3 45.5
Total silt % dw 29.7 42.6
Total clay % dw 8.9 10.4
Total fines (percent silt+clay) % dw 38.6 53.0
Conventionals
Total organic carbon (TOC) % dw 2.60 2.04
Total solids % ww 58.90 52.30 J

@ This is a field duplicate sample of the sample
directly preceding it.

dw — dry weight

HpCDD - heptachlorodibenzo-p -dioxin
HpCDF - heptachlorodibenzofuran
HxCDD - hexachlorodibenzo-p -dioxin
HxCDF — hexachlorodibenzofuran

J — estimated concentration

na - data not available

OCDD - octachlorodibenzo-p -dioxin
OCDF - octachlorodibenzofuran
PeCDD - pentachlorodibenzo-p -dioxin
PeCDF — pentachlorodibenzofuran
TCDD - tetrachlorodibenzo-p -dioxin
TCDF — tetrachlorodibenzofuran

TEQ - toxic equivalent

U — not detected at reporting limit shown
ww — wet weight
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Table A-1-2. Results for SMS chemicals in 2009/2010 LDW surface sediment samples

LDW-SS502- | LDW-SS503- | LDW-SS508- | LDW-SS509- | LDW-SS523- [ LDW-SS601- | | DW-SS525- | LDW-SS526- | LDW-SS527-
Chemical Unit 010-comp 043-comp 010 010 010 010° 010 010 010
Metals
Antimony mg/kg dw 1J na na na na na na na 0.4 UJ
Arsenic mg/kg dw 25.3 9.6 11.3 18.1 5.1 na 3.8 7.5 18.5
Cadmium mg/kg dw 03U na na na na na na na 04U
Chromium mg/kg dw 16.7 na na na na na na na 20
Cobalt mg/kg dw 4.6 na na na na na na na 6.7
Copper mg/kg dw 37.3 na na na na na na na 31.4
Lead mg/kg dw 50 na na na na na na na 10
Mercury mg/kg dw 0.03 U na na na na na na na 0.09J
Molybdenum mg/kg dw 2.2 na na na na na na na 1U
Nickel mg/kg dw 13J na na na na na na na 16 J
Selenium mg/kg dw 0.7U na na na na na na na 09U
Silver mg/kg dw 0.4U na na na na na na na 0.6U
Thallium mg/kg dw 0.3U na na na na na na na 0.4U
Vanadium mg/kg dw 34.4 na na na na na na na 46.9
Zinc mg/kg dw 133 na na na na na na na 62
PAHs
1-Methylnaphthalene ug/kg dw na 31 48U 55 48U 48U 48U 9.0 na
2-Chloronaphthalene ug/kg dw 20U na na na na na na na 20U
2-Methylnaphthalene ug/kg dw 20U 22 48U 58 48U 48U 48U 11 20U
Acenaphthene ug/kg dw 20U 28 48U 92 4.8 6.3 4.8 26 11J
Acenaphthylene ug/kg dw 17J 46 48U 290 9.5 10 48U 13 20U
Anthracene ug/kg dw 66 84 48U 740 22 32 7.7 100 30
Benzo(a)anthracene ug/kg dw 250 260 48U 1,800 65 94 27 310 94
Benzo(a)pyrene ug/kg dw 260 290 48U 2,100 72 110 24 320 86
Benzo(b)fluoranthene ug/kg dw 180 J 210J 48U 1,600 J 85J 110 J 29J 290 J 87 J
Benzo(g,h,i)perylene ug/kg dw 140 180 48U 1,400 66 81 15 190 54
Benzo(k)fluoranthene ug/kg dw 180 J 210J 48U 1,600 J 85J 110 J 29J 290 J 87 J
Total benzofluoranthenes ug/kg dw 360 J 420 J 48U 3,200 J 170 J 220J 58 J 580 J 174 J
Chrysene ug/kg dw 300 390 48U 2,600 150 180 51 500 150
Dibenzo(a,h)anthracene ug/kg dw 62 45 48U 500 17 26 5.8 70 26
Dibenzofuran ug/kg dw 20U 13 48U 75 48U 48U 4.8 15 20U
Fluoranthene ug/kg dw 460 870 48U 4,100 150 230 J 88 900 190
Fluorene ug/kg dw 16 J 47 48U 200 6.2 6.3 5.3 27 11J
Indeno(1,2,3-cd)pyrene ug/kg dw 130 150 48U 1,200 49 68 14 170 50
Naphthalene ug/kg dw 20U 38 48U 92 5.7 48U 48U 5.7 20U
Phenanthrene ug/kg dw 190 300 48U 2,200 42 81 43 350 67
Pyrene ug/kg dw 460 640 48U 4,000 90 150 51 570 170
Total HPAHs ug/kg dw 2,420 J 3,250 J 48U 20,900 J 830 J 1,160 J 334 J 3,610 J 990 J
Total LPAHs ug/kg dw 290 J 540 48U 3,600 90 136 61 520 119J
Total cPAHs ug/kg dw 360 J 390 J 43U 2,900 J 110 J 160 J 37J 460 J 130 J

Lower Duwamish Waterway Group
Port of Seattle / City of Seattle / King County / The Boeing Company

2009/2010 Sampling Results
May 21, 2010
Table A-1-2, 19 of 54



Table A-1-2. Results for SMS chemicals in 2009/2010 LDW surface sediment samples

LDW-SS502- | LDW-SS503- | LDW-SS508- | LDW-SS509- | LDW-SS523- [ LDW-SS601- | | DW-SS525- | LDW-SS526- | LDW-SS527-
Chemical Unit 010-comp 043-comp 010 010 010 010° 010 010 010
Total PAHs ug/kg dw 2,710 J 3,790 J 48U 24,500 J 920 J 1,290 J 395 J 4,130 J 1,110 J
Phthalates
Bis(2-ethylhexyl)phthalate ug/kg dw 150 na na na na na na na 320
Butyl benzyl phthalate ug/kg dw 25 na na na na na na na 22
Diethyl phthalate ug/kg dw 15U na na na na na na na 15U
Dimethyl phthalate ug/kg dw 15U na na na na na na na 15U
Di-n-butyl phthalate ug/kg dw 20U na na na na na na na 20
Di-n-octyl phthalate ug/kg dw 20U na na na na na na na 20U
Other SVOCs
1,2,4-Trichlorobenzene ug/kg dw 6.1U na na na na na na na 6.2U
1,2-Dichlorobenzene ug/kg dw 6.1U na na na na na na na 6.2U
1,3-Dichlorobenzene ug/kg dw 20U na na na na na na na 20U
1,4-Dichlorobenzene ug/kg dw 6.1U na na na na na na na 6.2U
2,4,5-Trichlorophenol ug/kg dw 99U na na na na na na na 99U
2,4,6-Trichlorophenol ug/kg dw 99U na na na na na na na 99U
2,4-Dichlorophenol ug/kg dw 99U na na na na na na na 99U
2,4-Dimethylphenol ug/kg dw 6.1U na na na na na na na 6.2U
2,4-Dinitrophenol ug/kg dw 200 UJ na na na na na na na 200 UJ
2,4-Dinitrotoluene ug/kg dw 99U na na na na na na na 99U
2,6-Dinitrotoluene ug/kg dw 99U na na na na na na na 99U
2-Chlorophenol ug/kg dw 20U na na na na na na na 20U
2-Methylphenol ug/kg dw 6.1U na na na na na na na 6.2U
2-Nitroaniline ug/kg dw 99 U na na na na na na na 99 U
2-Nitrophenol ug/kg dw 99 U na na na na na na na 99 U
3,3'-Dichlorobenzidine ug/kg dw 99 UJ na na na na na na na 99 UJ
3-Nitroaniline ug/kg dw 99 U na na na na na na na 99 U
4,6-Dinitro-o-cresol ug/kg dw 200U na na na na na na na 200 U
4-Bromophenyl phenyl ether | pg/kg dw 20U na na na na na na na 20U
4-Chloro-3-methylphenol ug/kg dw 99 U na na na na na na na 99 U
4-Chloroaniline ug/kg dw 99 UJ na na na na na na na 99 UJ
4-Chlorophenyl phenyl ether | pg/kg dw 20U na na na na na na na 20U
4-Methylphenol ug/kg dw 20U na na na na na na na 20U
4-Nitroaniline ug/kg dw 99 U na na na na na na na 99U
4-Nitrophenol ug/kg dw 99 U na na na na na na na 99 U
Aniline ug/kg dw 20 UJ na na na na na na na 20 UJ
Benzoic acid ug/kg dw 50 J na na na na na na na 48 J
Benzyl alcohol ug/kg dw 20U na na na na na na na 20U
bis(2-chloroethoxy)methane ug/kg dw 20U na na na na na na na 20U
bis(2-chloroethyl)ether ug/kg dw 20U na na na na na na na 20U
bis(2-chloroisopropyl)ether ug/kg dw 20U na na na na na na na 20U
Carbazole ug/kg dw 14J na na na na na na na 20U
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Table A-1-2. Results for SMS chemicals in 2009/2010 LDW surface sediment samples

LDW-SS502- | LDW-SS503- | LDW-SS508- | LDW-SS509- | LDW-SS523- | LDW-SS601- | | DW-SS525- | LDW-SS526- | LDW-SS527-
Chemical Unit 010-comp 043-comp 010 010 010 010° 010 010 010
Hexachlorobenzene ug/kg dw 6.1 UJ na na na na na na na 6.2 UJ
Hexachlorobutadiene ug/kg dw 6.1U na na na na na na na 6.2U
Hexachlorocyclopentadiene ug/kg dw 99 UJ na na na na na na na 99 UJ
Hexachloroethane ug/kg dw 20U na na na na na na na 20U
Isophorone ug/kg dw 20U na na na na na na na 20U
n-Nitroso-di-n-propylamine ug/kg dw 30U na na na na na na na 31U
n-Nitrosodimethylamine ug/kg dw 30U na na na na na na na 31U
n-Nitrosodiphenylamine ug/kg dw 6.1 UJ na na na na na na na 6.2 UJ
Nitrobenzene ug/kg dw 20U na na na na na na na 20U
Pentachlorophenol ug/kg dw 30U na na na na na na na 31U
Phenol ug/kg dw 17J na na na na na na na 21
PCBs
Aroclor-1016 ug/kg dw 20U 3.8U 0.8U 48 U 20U na 39U 20U 40U
Aroclor-1221 ug/kg dw 20U 3.8U 08U 48U 20U na 39U 20U 40U
Aroclor-1232 ug/kg dw 20U 3.8U 0.8U 48 U 20U na 39U 20U 40U
Aroclor-1242 ug/kg dw 20U 3.8U 08U 48U 20U na 39U 20U 40U
Aroclor-1248 ug/kg dw 20U 3.8U 0.8U 190 U 20U na 4.8 99U 23
Aroclor-1254 ug/kg dw 60 16 08U 410 34 na 8.3 260 37
Aroclor-1260 ug/kg dw 26 10 08U 150 32 na 6.5 100 31
Aroclor-1262 ug/kg dw 20U 3.8U 0.8U 48 U 20U na 39U 20U 40U
Aroclor-1268 ug/kg dw 20 UJ 3.8 UJ 0.8 UJ 48 UJ 20 UJ na 3.9 UJ 20 UJ 4.0 UJ
Total PCBs ug/kg dw 86 26 0.8 UJ 560 66 na 19.6 360 91

a

dw — dry weight

HPAH — high-molecular-weight

This is a field duplicate sample of the
sample directly preceding it.

polycyclic aromatic hydrocarbon

J — estimated concentration

LPAH — low-molecular-weight polycyclic

aromatic hydrocarbon
na - not analyzed

PAH — polycyclic aromatic hydrocarbon

PCB — polychlorinated biphenyl
SVOC - semivolatile organic

compound
TEQ - toxic equivalent

U — not detected at reporting limit shown
UJ — not detected at estimated reporting

limit shown
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Table A-1-2. Results for SMS chemicals in 2009/2010 LDW surface sediment samples

LDW-SS603- | | DW-SS529- | LDW-SS530- | LDW-SS531- | LDW-SS533- | LDW-SS544- | LDW-SS547-
Chemical Unit 0102 041-comp 010 010-comp 043-comp 010-comp 010
Metals
Antimony mg/kg dw 0.4 UJ na na na na na na
Arsenic mg/kg dw 16.7 93.8 19.1 6.4 4.3 6.4 8.3
Cadmium mg/kg dw 0.4U na na na na na na
Chromium mg/kg dw 25.8 na na na na na na
Cobalt mg/kg dw 8.6 na na na na na na
Copper mg/kg dw 39.7 na na na na na na
Lead mg/kg dw 15 na na na na na na
Mercury mg/kg dw 0.10J na na na na na na
Molybdenum mg/kg dw 09U na na na na na na
Nickel mg/kg dw 21J na na na na na na
Selenium mg/kg dw 1U na na na na na na
Silver mg/kg dw 0.6 U na na na na na na
Thallium mg/kg dw 0.4U na na na na na na
Vanadium mg/kg dw 60.7 na na na na na na
Zinc mg/kg dw 80 na na na na na na
PAHs
1-Methylnaphthalene ug/kg dw na 26 560 49U 4.7U 48U 4.7U
2-Chloronaphthalene ug/kg dw 20U na na na na na na
2-Methylnaphthalene ug/kg dw 20U 29 660 49U 5.1 48U 4.7U
Acenaphthene ug/kg dw 11J 330 970 49U 7.5 48U 4.7U
Acenaphthylene ug/kg dw 20U 15 150 22 47U 48U 47U
Anthracene ug/kg dw 31 2,000 1,800 30 12 4.8 11
Benzo(a)anthracene ug/kg dw 90 7,500 3,100 48 36 16 62
Benzo(a)pyrene ug/kg dw 94 4,900 3,200 51 42 19 77
Benzo(b)fluoranthene ug/kg dw 94 J 3,900 J 2,200 J 48 J 36 J 20J 71J
Benzo(g,h,i)perylene ug/kg dw 46 2,200 2,300 68 34 20 63
Benzo(k)fluoranthene ug/kg dw 94 J 3,900 J 2,200 J 48 J 36 J 20J 71J
Total benzofluoranthenes ug/kg dw 188 J 7,800 J 4,400 J 96 J 72 J 40J 142 J
Chrysene ug/kg dw 140 7,900 3,800 67 51 23 92
Dibenzo(a,h)anthracene ug/kg dw 22 870 580 15 12 5.7 25
Dibenzofuran ug/kg dw 11J 120 460 49U 4.7U 48U 47U
Fluoranthene ug/kg dw 230 16,000 8,100 100 88 44 170
Fluorene ug/kg dw 11J 300 820 49U 4.7 48U 47U
Indeno(1,2,3-cd)pyrene ug/kg dw 45 2,000 1,600 41 27 14 51
Naphthalene ug/kg dw 20U 62 1,000 49U 4.7U 48U 47U
Phenanthrene ug/kg dw 94 2,600 7,100 30 32 17 50
Pyrene ug/kg dw 170 12,000 7,400 67 79 32 120
Total HPAHs ug/kg dw 1,030 J 61,000 J 34,500 J 550 J 441 J 214 J 800 J
Total LPAHs ug/kg dw 147 J 5,300 11,800 82 56 22 61
Total cPAHs ug/kg dw 140 J 7,100 J 4,400 J 76 J 61J 29J 110 J
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Table A-1-2. Results for SMS chemicals in 2009/2010 LDW surface sediment samples

LDW-SS603- | | DW-SS529- | LDW-SS530- | LDW-SS531- [ LDW-SS533- | LDW-SS544- | LDW-SS547-
Chemical Unit 0102 041-comp 010 010-comp 043-comp 010-comp 010
Total PAHs ug/kg dw 1,170 J 66,000 J 46,300 J 640 J 497 J 236 J 860 J
Phthalates
Bis(2-ethylhexyl)phthalate ug/kg dw 230 na na na na na na
Butyl benzyl phthalate ug/kg dw 22 na na na na na na
Diethyl phthalate ug/kg dw 15U na na na na na na
Dimethyl phthalate ug/kg dw 180 na na na na na na
Di-n-butyl phthalate ug/kg dw 37 na na na na na na
Di-n-octyl phthalate ug/kg dw 20U na na na na na na
Other SVOCs
1,2,4-Trichlorobenzene ug/kg dw 6.1U na na na na na na
1,2-Dichlorobenzene ug/kg dw 6.1U na na na na na na
1,3-Dichlorobenzene ug/kg dw 20U na na na na na na
1,4-Dichlorobenzene ug/kg dw 6.1U na na na na na na
2,4,5-Trichlorophenol ug/kg dw 99 U na na na na na na
2,4,6-Trichlorophenol ug/kg dw 99 U na na na na na na
2,4-Dichlorophenol ug/kg dw 99U na na na na na na
2,4-Dimethylphenol ug/kg dw 6.1U na na na na na na
2,4-Dinitrophenol ug/kg dw 200 UJ na na na na na na
2,4-Dinitrotoluene ug/kg dw 99U na na na na na na
2,6-Dinitrotoluene ug/kg dw 99U na na na na na na
2-Chlorophenol ug/kg dw 20U na na na na na na
2-Methylphenol ug/kg dw 6.1U na na na na na na
2-Nitroaniline ug/kg dw 99 U na na na na na na
2-Nitrophenol ug/kg dw 99 U na na na na na na
3,3"-Dichlorobenzidine ug/kg dw 99 UJ na na na na na na
3-Nitroaniline ug/kg dw 99U na na na na na na
4,6-Dinitro-o-cresol ug/kg dw 200U na na na na na na
4-Bromophenyl phenyl ether | pg/kg dw 20U na na na na na na
4-Chloro-3-methylphenol ug/kg dw 99U na na na na na na
4-Chloroaniline ug/kg dw 99 UJ na na na na na na
4-Chlorophenyl phenyl ether | pg/kg dw 20U na na na na na na
4-Methylphenol ug/kg dw 20U na na na na na na
4-Nitroaniline ug/kg dw 99 U na na na na na na
4-Nitrophenol ug/kg dw 99 U na na na na na na
Aniline ug/kg dw 20 UJ na na na na na na
Benzoic acid ug/kg dw 62 J na na na na na na
Benzyl alcohol ug/kg dw 20U na na na na na na
bis(2-chloroethoxy)methane ug/kg dw 20U na na na na na na
bis(2-chloroethyl)ether ug/kg dw 20U na na na na na na
bis(2-chloroisopropyl)ether ug/kg dw 20U na na na na na na
Carbazole ug/kg dw 11J na na na na na na
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Table A-1-2. Results for SMS chemicals in 2009/2010 LDW surface sediment samples

LDW-SS603- | | DW-SS529- | LDW-SS530- | LDW-SS531- [ LDW-SS533- | LDW-SS544- | LDW-SS547-
Chemical Unit 0102 041-comp 010 010-comp 043-comp 010-comp 010
Hexachlorobenzene ug/kg dw 6.1 UJ na na na na na na
Hexachlorobutadiene ug/kg dw 6.1U na na na na na na
Hexachlorocyclopentadiene ug/kg dw 99 UJ na na na na na na
Hexachloroethane ug/kg dw 20U na na na na na na
Isophorone ug/kg dw 20U na na na na na na
n-Nitroso-di-n-propylamine ug/kg dw 30U na na na na na na
n-Nitrosodimethylamine ug/kg dw 30U na na na na na na
n-Nitrosodiphenylamine ug/kg dw 6.1 UJ na na na na na na
Nitrobenzene ug/kg dw 20U na na na na na na
Pentachlorophenol ug/kg dw 30U na na na na na na
Phenol ug/kg dw 20 na na na na na na
PCBs
Aroclor-1016 ug/kg dw 40U 19U 31U 39U 20U 39U 39U
Aroclor-1221 ug/kg dw 40U 19U 31U 39U 20U 39U 39U
Aroclor-1232 ug/kg dw 40U 19U 31U 39U 20U 39U 39U
Aroclor-1242 ug/kg dw 40U 19U 31U 39U 20U 39U 39U
Aroclor-1248 ug/kg dw 23 290 U 320 49U 75 31 12U
Aroclor-1254 ug/kg dw 35 860 390 11 140 55 18
Aroclor-1260 ug/kg dw 20 150 U 150 10 64 41 12
Aroclor-1262 ug/kg dw 40U 19U 31U 39U 20U 39U 39U
Aroclor-1268 ug/kg dw 4.0 UJ 19 UJ 31UJ 3.9UJ 20 UJ 3.9UJ 3.9 UJ
Total PCBs ug/kg dw 78 860 860 21 280 127 30

a

dw — dry weight

HPAH — high-molecular-weight

This is a field duplicate sample of the
sample directly preceding it.

polycyclic aromatic hydrocarbon

J — estimated concentration

LPAH — low-molecular-weight polycyclic

aromatic hydrocarbon
na - not analyzed

PAH — polycyclic aromatic hydrocarbon

PCB — polychlorinated biphenyl
SVOC - semivolatile organic

compound
TEQ - toxic equivalent

U — not detected at reporting limit shown
UJ — not detected at estimated reporting

limit shown
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS501- | LDW-SS502- | LDW-SS503- | LDW-SS504- | LDW-SS505- | LDW-SS506- [ LDW-SS507- | LDW-SS602-
Chemical Unit 010 010-comp 043-comp 010 010 010 010 010 °
Metals
Antimony mg/kg dw na 1J na na na na na na
Arsenic mg/kg dw na 25.3 9.6 na na na na na
Cadmium mg/kg dw na 0.3U na na na na na na
Chromium mg/kg dw na 16.7 na na na na na na
Cobalt mg/kg dw na 4.6 na na na na na na
Copper mg/kg dw na 37.3 na na na na na na
Lead mg/kg dw na 50 na na na na na na
Mercury mg/kg dw na 0.03U na na na na na na
Molybdenum mg/kg dw na 2.2 na na na na na na
Nickel mg/kg dw na 13J na na na na na na
Selenium mg/kg dw na 0.7U na na na na na na
Silver mg/kg dw na 04U na na na na na na
Thallium mg/kg dw na 03U na na na na na na
Vanadium mg/kg dw na 34.4 na na na na na na
Zinc mg/kg dw na 133 na na na na na na
PAHs
1-Methylnaphthalene ug/kg dw na na 31 na na na na na
2-Chloronaphthalene ug/kg dw na 20U na na na na na na
2-Methylnaphthalene ug/kg dw na 20U 22 na na na na na
Acenaphthene ug/kg dw na 20U 28 na na na na na
Acenaphthylene ug/kg dw na 17J 46 na na na na na
Anthracene ug/kg dw na 66 84 na na na na na
Benzo(a)anthracene ug/kg dw na 250 260 na na na na na
Benzo(a)pyrene ug/kg dw na 260 290 na na na na na
Benzo(b)fluoranthene ug/kg dw na 180 J 210J na na na na na
Benzo(g,h,i)perylene ug/kg dw na 140 180 na na na na na
Benzo(k)fluoranthene ug/kg dw na 180 J 210J na na na na na
Total benzofluoranthenes ug/kg dw na 360 J 420 J na na na na na
Chrysene ug/kg dw na 300 390 na na na na na
Dibenzo(a,h)anthracene ug/kg dw na 62 45 na na na na na
Dibenzofuran ug/kg dw na 20U 13 na na na na na
Fluoranthene ug/kg dw na 460 870 na na na na na
Fluorene ug/kg dw na 16 J 47 na na na na na
Indeno(1,2,3-cd)pyrene ug/kg dw na 130 150 na na na na na
Naphthalene ug/kg dw na 20U 38 na na na na na
Phenanthrene ug/kg dw na 190 300 na na na na na
Pyrene ug/kg dw na 460 640 na na na na na
Total HPAHs ug/kg dw na 2,420 J 3,250 J na na na na na
Total LPAHs ug/kg dw na 290 J 540 na na na na na
Total cPAHs ug/kg dw na 360 J 390 J na na na na na
Total PAHs ug/kg dw na 2,710J 3,790 J na na na na na
Phthalates
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS501- | LDW-SS502- | LDW-SS503- | LDW-SS504- | LDW-SS505- | LDW-SS506- [ LDW-SS507- | LDW-SS602-
Chemical Unit 010 010-comp 043-comp 010 010 010 010 010 °
Bis(2-ethylhexyl)phthalate ug/kg dw na 150 na na na na na na
Butyl benzyl phthalate ug/kg dw na 25 na na na na na na
Diethyl phthalate ug/kg dw na 15U na na na na na na
Dimethyl phthalate ug/kg dw na 15U na na na na na na
Di-n-butyl phthalate ug/kg dw na 20U na na na na na na
Di-n-octyl phthalate ug/kg dw na 20U na na na na na na
Other SVOCs
1,2,4-Trichlorobenzene ug/kg dw na 6.1U na na na na na na
1,2-Dichlorobenzene ug/kg dw na 6.1U na na na na na na
1,3-Dichlorobenzene ug/kg dw na 20U na na na na na na
1,4-Dichlorobenzene ug/kg dw na 6.1U na na na na na na
2,4,5-Trichlorophenol ug/kg dw na 99 U na na na na na na
2,4,6-Trichlorophenol ug/kg dw na 99 U na na na na na na
2,4-Dichlorophenol ug/kg dw na 99U na na na na na na
2,4-Dimethylphenol ug/kg dw na 6.1U na na na na na na
2,4-Dinitrophenol ug/kg dw na 200 UJ na na na na na na
2,4-Dinitrotoluene ug/kg dw na 99U na na na na na na
2,6-Dinitrotoluene ug/kg dw na 99U na na na na na na
2-Chlorophenol ug/kg dw na 20U na na na na na na
2-Methylphenol ug/kg dw na 6.1U na na na na na na
2-Nitroaniline ug/kg dw na 99U na na na na na na
2-Nitrophenol ug/kg dw na 99U na na na na na na
3,3'-Dichlorobenzidine ug/kg dw na 99 UJ na na na na na na
3-Nitroaniline ug/kg dw na 99U na na na na na na
4,6-Dinitro-o-cresol ug/kg dw na 200U na na na na na na
4-Bromophenyl phenyl ether ug/kg dw na 20U na na na na na na
4-Chloro-3-methylphenol ug/kg dw na 99U na na na na na na
4-Chloroaniline ug/kg dw na 99 UJ na na na na na na
4-Chlorophenyl phenyl ether ug/kg dw na 20U na na na na na na
4-Methylphenol ug/kg dw na 20U na na na na na na
4-Nitroaniline ug/kg dw na 99U na na na na na na
4-Nitrophenol ug/kg dw na 99U na na na na na na
Aniline ug/kg dw na 20 UJ na na na na na na
Benzoic acid ug/kg dw na 50J na na na na na na
Benzyl alcohol ug/kg dw na 20U na na na na na na
bis(2-chloroethoxy)methane ug/kg dw na 20U na na na na na na
bis(2-chloroethyl)ether ug/kg dw na 20U na na na na na na
bis(2-chloroisopropyl)ether ug/kg dw na 20U na na na na na na
Carbazole ug/kg dw na 14 J na na na na na na
Hexachlorobenzene ug/kg dw na 6.1 UJ na na na na na na
Hexachlorobutadiene ug/kg dw na 6.1U na na na na na na
Hexachlorocyclopentadiene ug/kg dw na 99 UJ na na na na na na
Hexachloroethane ug/kg dw na 20U na na na na na na

Lower Duwamish Waterway Group

Port of Seattle / City of Seattle / King County / The Boeing Company

2009/2010 Sampling Results
May 21, 2010
Table A-1-3, 26 of 54



Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS501- | LDW-SS502- | LDW-SS503- | LDW-SS504- | LDW-SS505- | LDW-SS506- [ LDW-SS507- | LDW-SS602-
Chemical Unit 010 010-comp 043-comp 010 010 010 010 010 °
Isophorone ug/kg dw na 20U na na na na na na
n-Nitroso-di-n-propylamine ug/kg dw na 30U na na na na na na
n-Nitrosodimethylamine ug/kg dw na 30U na na na na na na
n-Nitrosodiphenylamine ug/kg dw na 6.1UJ na na na na na na
Nitrobenzene ug/kg dw na 20U na na na na na na
Pentachlorophenol ug/kg dw na 30U na na na na na na
Phenol ug/kg dw na 17 J na na na na na na
PCBs
Aroclor-1016 ug/kg dw na 20U 3.8U na na na na na
Aroclor-1221 ug/kg dw na 20U 3.8U na na na na na
Aroclor-1232 ug/kg dw na 20U 3.8U na na na na na
Aroclor-1242 ug/kg dw na 20U 3.8U na na na na na
Aroclor-1248 ug/kg dw na 20U 3.8U na na na na na
Aroclor-1254 ug/kg dw na 60 16 na na na na na
Aroclor-1260 ug/kg dw na 26 10 na na na na na
Aroclor-1262 ug/kg dw na 20U 3.8U na na na na na
Aroclor-1268 ug/kg dw na 20 UJ 3.8UJ na na na na na
Total PCBs ug/kg dw na 86 26 na na na na na
Dioxin/furan
2,3,7,8-TCDD ng/kg dw 0.398 J 0.122 U 0.279 U 0.150 U 0.535J 0.608 J 0.453 J na
1,2,3,7,8-PeCDD ng/kg dw 1.55J 0.491U 0.518 J 0.277 U 216 J 214 J 1.44 J na
1,2,3,4,7,8-HxCDD ng/kg dw 2.68J 0.704 J 0.630 J 0.479J 3.89J 417J 2.51J na
1,2,3,6,7,8-HxCDD ng/kg dw 10.1 2.14 2.31 2.27J 15.1 14.8 10.9 na
1,2,3,7,8,9-HxCDD ng/kg dw 7.63 1.80 1.82 1.57J 111 10.8 7.39 na
1,2,3,4,6,7,8-HpCDD ng/kg dw 248 42.5 42.0 50.9 392 358 315 na
OCDD ng/kg dw 2,360 393 410 497 3,840 3,440 4,080 na
2,3,7,8-TCDF ng/kg dw 1.27 0.900 U 1.1 0.437 J 2.28 2.06 1.55 na
1,2,3,7,8-PeCDF ng/kg dw 0.717 J 0.383J 0.447 J 0.205J 1.17J 1.16 J 0.944 J na
2,3,4,7,8-PeCDF ng/kg dw 1.59J 0.667 J 0.977 0.467 J 2.59J 2.62J 1.96 J na
1,2,3,4,7,8-HXCDF ng/kg dw 5.02J 1.34 247 243J 8.71 10.4 8.00 na
1,2,3,6,7,8-HXCDF ng/kg dw 1.73J 0.736 J 1.08 0.561 J 2.89J 3.06 J 2.20J na
1,2,3,7,8,9-HXCDF ng/kg dw 0.167 J 0.0660 U 1.01U 0.0670 U 0.230 J 0.200 J 0.197 J na
2,3,4,6,7,8-HxCDF ng/kg dw 1.43J 0.690 J 0.964 J 0.378 J 2.34J 243J 1.63J na
1,2,3,4,6,7,8-HpCDF ng/kg dw 40.5 19.4 15.2 14.0 73.6 78.2 58.4 na
1,2,3,4,7,8,9-HpCDF ng/kg dw 2.79J 0.752 J 1.06 1.33J 5.29 5.98 4.56 J na
OCDF ng/kg dw 165 40.9 53.2 63.6 323 320 285 na
Total TCDD ng/kg dw 6.25 4.40 7.7 1.68 8.43 7.58 5.93 na
Total PeCDD ng/kg dw 12.4 5.38 7.90 2.23 15.2 14.8 11.2 na
Total HxCDD ng/kg dw 99.4 214 20.2 18.9 141 125 104 na
Total HpCDD ng/kg dw 738 110 85.6 136 1,110 945 1,080 na
Total TCDF ng/kg dw 223 10.2 21.6 5.63 33.7 38.4 23.9 na
Total PeCDF ng/kg dw 26.7 10.8 26.5 7.09 44.7 47.6 325 na
Total HXCDF ng/kg dw 62.6 201 299 22.3 111 117 95.6 na
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS501- | LDW-SS502- | LDW-SS503- | LDW-SS504- | LDW-SS505- | LDW-SS506- | LDW-SS507- | LDW-SS602-
Chemical Unit 010 010-comp 043-comp 010 010 010 010 010 °
Total HpCDF ng/kg dw 145 48.1 49.5 56.4 279 282 242 na
Dioxin/furan TEQ - mammal (half DL) ng/kg dw 9.12J 2.06J 277J 2.01J 14.1J 13.9J 11.0J na
Grain size
Fractional % phi >-1 (>2000 microns) % dw 34.3 7.9 4.1 1 1.0 0.1U 0.4 0.1
Fractional % phi -1-0 (1000-2000 microns) % dw 1.9 5.1 3.5 2.0 1.2 0.3 0.6 2.5
Fractional % phi 0-1 (500-1000 microns) % dw 3.4 18.3 18.1 10.9 2.2 0.6 1.1 2.2
Fractional % phi 1-2 (250-500 microns) % dw 12.0 39.7 41.2 27.3 6.7 2.0 1.5 2.8
Fractional % phi 2-3 (125-250 microns) % dw 6.4 19.3 16.4 16.1 11.9 10.9 3.2 3.8
Fractional % phi 3-4 (62.5-125 microns) % dw 3.0 3.6 4.5 3.6 9.6 13.9 6.1 6.4
Fractional % phi 4-5 (31.2-62.5 microns) % dw 3.8 1.3 25 4.3 9.6 10.2 10.5 7.3
Fractional % phi 5-6 (15.6-31.2 microns) % dw 6.3 0.7 2.6 6.3 11.3 11.4 12.8 13.4
Fractional % phi 6-7 (7.8-15.6 microns) % dw 7.4 0.5 1.9 7.4 12.8 13.3 16.3 16.3
Fractional % phi 7-8 (3.9-7.8 microns) % dw 3.6 0.7 1.4 6.5 10.6 11.4 14.8 14.5
Fractional % phi 8-9 (1.95-3.9 microns) % dw 7.8 0.9 1.2 4.2 7.0 7.9 10.4 10
Fractional % phi 9-10 (0.98-1.95 microns) % dw 41 0.8 0.9 3.8 6.1 6.7 8.4 7.8
Fractional % phi 10+ (<0.98 micron) % dw 5.9 1.1 1.7 6.4 10.0 11.4 13.8 12.6
Total gravel % dw 34.3 7.9 4.1 1 1.0 01U 0.4 0.1
Total sand % dw 26.7 86.0 83.7 59.8 31.6 27.7 12.5 17.7
Total silt % dw 211 3.2 8.4 24.5 443 46.3 54.4 515
Total clay % dw 17.8 2.8 3.8 14.3 231 26.0 32.6 31
Total fines (percent silt+clay) % dw 38.9 6.0 12.2 38.9 67.4 72.3 87.0 82
Conventionals
Total organic carbon (TOC) % dw 217 2.00 1.29 1.38 1.80 212 1.79 1.97
Total solids % ww 51.10 73.10J 76.20 J 68.30 55.30 56.40 47.20 47.00

@ This is a field duplicate sample of the sample directly preceding

it.
dw — dry weight

HPAH — high-molecular-weight polycyclic aromatic hydrocarbon

J — estimated concentration

LPAH — low-molecular-weight polycyclic aromatic hydrocarbon

na - not analyzed

PAH — polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl

SVOC - semivolatile organic compound
TEQ - toxic equivalent

U — not detected at reporting limit shown

UJ — not detected at estimated reporting limit shown

ww — wet weight
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS508- | LDW-SS509- | LDW-SS510- | LDW-SS511- | LDW-SS512- | LDW-SS513- | LDW-SS514- | LDW-SS515-
Chemical Unit 010 010 010 010 010 010 010 010
Metals
Antimony mg/kg dw na na na na na na na na
Arsenic mg/kg dw 11.3 18.1 na na na na na na
Cadmium mg/kg dw na na na na na na na na
Chromium mg/kg dw na na na na na na na na
Cobalt mg/kg dw na na na na na na na na
Copper mg/kg dw na na na na na na na na
Lead mg/kg dw na na na na na na na na
Mercury mg/kg dw na na na na na na na na
Molybdenum mg/kg dw na na na na na na na na
Nickel mg/kg dw na na na na na na na na
Selenium mg/kg dw na na na na na na na na
Silver mg/kg dw na na na na na na na na
Thallium mg/kg dw na na na na na na na na
Vanadium mg/kg dw na na na na na na na na
Zinc mg/kg dw na na na na na na na na
PAHs
1-Methylnaphthalene ug/kg dw 48U 55 na na na na na na
2-Chloronaphthalene ug/kg dw na na na na na na na na
2-Methylnaphthalene ug/kg dw 48U 58 na na na na na na
Acenaphthene ug/kg dw 48U 92 na na na na na na
Acenaphthylene ug/kg dw 48U 290 na na na na na na
Anthracene ug/kg dw 48U 740 na na na na na na
Benzo(a)anthracene ug/kg dw 48U 1,800 na na na na na na
Benzo(a)pyrene ug/kg dw 48U 2,100 na na na na na na
Benzo(b)fluoranthene ug/kg dw 48U 1,600 J na na na na na na
Benzo(g,h,i)perylene ug/kg dw 48U 1,400 na na na na na na
Benzo(k)fluoranthene ug/kg dw 48U 1,600 J na na na na na na
Total benzofluoranthenes ug/kg dw 48U 3,200 J na na na na na na
Chrysene ug/kg dw 48U 2,600 na na na na na na
Dibenzo(a,h)anthracene ug/kg dw 48U 500 na na na na na na
Dibenzofuran ug/kg dw 48U 75 na na na na na na
Fluoranthene ug/kg dw 48U 4,100 na na na na na na
Fluorene ug/kg dw 48U 200 na na na na na na
Indeno(1,2,3-cd)pyrene ug/kg dw 48U 1,200 na na na na na na
Naphthalene ug/kg dw 48U 92 na na na na na na
Phenanthrene ug/kg dw 48U 2,200 na na na na na na
Pyrene ug/kg dw 48U 4,000 na na na na na na
Total HPAHs ug/kg dw 48U 20,900 J na na na na na na
Total LPAHs ug/kg dw 48U 3,600 na na na na na na
Total cPAHs ug/kg dw 43U 2,900 J na na na na na na
Total PAHs ug/kg dw 48U 24,500 J na na na na na na
Phthalates
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS508- | LDW-SS509- | LDW-SS510- | LDW-SS511- | LDW-SS512- | LDW-SS513- | LDW-SS514- | LDW-SS515-
Chemical Unit 010 010 010 010 010 010 010 010
Bis(2-ethylhexyl)phthalate ug/kg dw na na na na na na na na
Butyl benzyl phthalate ug/kg dw na na na na na na na na
Diethyl phthalate ug/kg dw na na na na na na na na
Dimethyl phthalate ug/kg dw na na na na na na na na
Di-n-butyl phthalate ug/kg dw na na na na na na na na
Di-n-octyl phthalate ug/kg dw na na na na na na na na
Other SVOCs
1,2,4-Trichlorobenzene ug/kg dw na na na na na na na na
1,2-Dichlorobenzene ug/kg dw na na na na na na na na
1,3-Dichlorobenzene ug/kg dw na na na na na na na na
1,4-Dichlorobenzene ug/kg dw na na na na na na na na
2,4,5-Trichlorophenol ug/kg dw na na na na na na na na
2,4,6-Trichlorophenol ug/kg dw na na na na na na na na
2,4-Dichlorophenol ug/kg dw na na na na na na na na
2,4-Dimethylphenol ug/kg dw na na na na na na na na
2,4-Dinitrophenol ug/kg dw na na na na na na na na
2,4-Dinitrotoluene ug/kg dw na na na na na na na na
2,6-Dinitrotoluene ug/kg dw na na na na na na na na
2-Chlorophenol ug/kg dw na na na na na na na na
2-Methylphenol ug/kg dw na na na na na na na na
2-Nitroaniline ug/kg dw na na na na na na na na
2-Nitrophenol ug/kg dw na na na na na na na na
3,3'-Dichlorobenzidine ug/kg dw na na na na na na na na
3-Nitroaniline ug/kg dw na na na na na na na na
4,6-Dinitro-o-cresol ug/kg dw na na na na na na na na
4-Bromophenyl phenyl ether ug/kg dw na na na na na na na na
4-Chloro-3-methylphenol ug/kg dw na na na na na na na na
4-Chloroaniline ug/kg dw na na na na na na na na
4-Chlorophenyl phenyl ether ug/kg dw na na na na na na na na
4-Methylphenol ug/kg dw na na na na na na na na
4-Nitroaniline ug/kg dw na na na na na na na na
4-Nitrophenol ug/kg dw na na na na na na na na
Aniline ug/kg dw na na na na na na na na
Benzoic acid ug/kg dw na na na na na na na na
Benzyl alcohol ug/kg dw na na na na na na na na
bis(2-chloroethoxy)methane ug/kg dw na na na na na na na na
bis(2-chloroethyl)ether ug/kg dw na na na na na na na na
bis(2-chloroisopropyl)ether ug/kg dw na na na na na na na na
Carbazole ug/kg dw na na na na na na na na
Hexachlorobenzene ug/kg dw na na na na na na na na
Hexachlorobutadiene ug/kg dw na na na na na na na na
Hexachlorocyclopentadiene ug/kg dw na na na na na na na na
Hexachloroethane ug/kg dw na na na na na na na na
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS508- | LDW-SS509- | LDW-SS510- | LDW-SS511- | LDW-SS512- | LDW-SS513- | LDW-SS514- | LDW-SS515-
Chemical Unit 010 010 010 010 010 010 010 010
Isophorone ug/kg dw na na na na na na na na
n-Nitroso-di-n-propylamine ug/kg dw na na na na na na na na
n-Nitrosodimethylamine ug/kg dw na na na na na na na na
n-Nitrosodiphenylamine ug/kg dw na na na na na na na na
Nitrobenzene ug/kg dw na na na na na na na na
Pentachlorophenol ug/kg dw na na na na na na na na
Phenol ug/kg dw na na na na na na na na
PCBs
Aroclor-1016 ug/kg dw 0.8U 48 U na na na na na na
Aroclor-1221 ug/kg dw 0.8U 48 U na na na na na na
Aroclor-1232 ug/kg dw 0.8U 48U na na na na na na
Aroclor-1242 ug/kg dw 0.8U 48 U na na na na na na
Aroclor-1248 ug/kg dw 0.8U 190 U na na na na na na
Aroclor-1254 ug/kg dw 0.8U 410 na na na na na na
Aroclor-1260 ug/kg dw 0.8U 150 na na na na na na
Aroclor-1262 ug/kg dw 0.8U 48 U na na na na na na
Aroclor-1268 ug/kg dw 0.8 UJ 48 UJ na na na na na na
Total PCBs ug/kg dw 0.8 UJ 560 na na na na na na
Dioxin/furan
2,3,7,8-TCDD ng/kg dw 0.0580 U 5.59 0.324 J 0.386 J 0.217 U 0.588 U 0.381J 0.696 J
1,2,3,7,8-PeCDD ng/kg dw 492U 15.3 1.04J 1.09J 0.743 J 2114 1.43J 2.27J
1,2,3,4,7,8-HxCDD ng/kg dw 0.0610 U 13.7 1.61J 1.92J 1.25J 461J 241J 3.70J
1,2,3,6,7,8-HxCDD ng/kg dw 0.0810J 47.7 5.92 7.40 5.20J 22,5 12.9 13.0
1,2,3,7,8,9-HxCDD ng/kg dw 0.198 J 41.8 4.64J 5.81 412J 13.7J 7.65 10.0
1,2,3,4,6,7,8-HpCDD ng/kg dw 1.48J 600 141 192 145 690 333 289
OCDD ng/kg dw 11.3 5,090 1,380 1,960 1,590 6,650 3,450 2,800
2,3,7,8-TCDF ng/kg dw 1.01U 55.4 0.801J 1.00J 0.692 J 2.48 1.62 1.72
1,2,3,7,8-PeCDF ng/kg dw 4.36 U 28.8 0.472J 0.550 J 0.424 J 1.80 U 1.14J 1.06 J
2,3,4,7,8-PeCDF ng/kg dw 445U 54.8 0.994 J 1.30J 0.970 J 3.56 J 3.48J 2.22J
1,2,3,4,7,8-HXCDF ng/kg dw 474 U 39.4 3.56 J 4.79J 4.46J 19.6 24.2 7.53
1,2,3,6,7,8-HXCDF ng/kg dw 4.50 U 30.2 1.17J 1.48J 1.19J 7.00J 4.58 2.69J
1,2,3,7,8,9-HXCDF ng/kg dw 497U 2.35J 0.106 J 0.108 U 0.0960 J 0.500 U 0.335J 0.200 J
2,3,4,6,7,8-HxCDF ng/kg dw 5.02U 32.9 0.901J 1.24J 0.782 J 3.24J 2.53J 2.19J
1,2,3,4,6,7,8-HpCDF ng/kg dw 0.203 J 219 29.6 35.9 30.8 150 93.2 56.2
1,2,3,4,7,8,9-HpCDF ng/kg dw 474 U 11.5 2.27J 2.63J 243J 12.8J 10.7 4.20J
OCDF ng/kg dw 0.673 J 385 149 168 136 760 312 242
Total TCDD ng/kg dw 0.207 205 4.03 4.90 2.77 7.48 6.75 8.08
Total PeCDD ng/kg dw 0.0990 232 7.47 7.80 5.91 13.0J 11.3 15.8
Total HXCDD ng/kg dw 1.44 511 56.8 73.1 53.0 204 111 107
Total HpCDD ng/kg dw 3.59 1,910 410 594 469 2,030 973 814
Total TCDF ng/kg dw 0.296 1,090 13.7 18.4 12.6 421 26.9 324
Total PeCDF ng/kg dw 0.0700 716 17.7 21.6 16.1 62.9 46.6 46.0
Total HXCDF ng/kg dw 0.217 566 46.0 59.7 457 214 164 95.7
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS508- | LDW-SS509- | LDW-SS510- | LDW-SS511- | LDW-SS512- | LDW-SS513- | LDW-SS514- | LDW-SS515-
Chemical Unit 010 010 010 010 010 010 010 010
Total HpCDF ng/kg dw 0.527 594 122 133 119 662 360 205
Dioxin/furan TEQ - mammal (half DL) ng/kg dw 431J 745J 5.73J 7.20J 5.23J 21.6J 14.0J 12.2J
Grain size
Fractional % phi >-1 (>2000 microns) % dw 1.1 7.3 0.1 0.1 3.8 1.1 0.2 23.6
Fractional % phi -1-0 (1000-2000 microns) % dw 7.2 3.6 0.7 0.1 2.6 1.0 1.1 2.7
Fractional % phi 0-1 (500-1000 microns) % dw 21 8.5 1.1 0.2 12.9 2.2 5.9 2.5
Fractional % phi 1-2 (250-500 microns) % dw 2.0 19.3 1.7 0.3 27.6 3.8 10.7 71
Fractional % phi 2-3 (125-250 microns) % dw 21 12.4 24 0.3 12.2 2.5 15.4 10.5
Fractional % phi 3-4 (62.5-125 microns) % dw 1.3 10.6 8.0 0.9 4.5 2.3 111 5.8
Fractional % phi 4-5 (31.2-62.5 microns) % dw 3.5 8.6 14.0 6.4 4.5 6.2 71 10.3
Fractional % phi 5-6 (15.6-31.2 microns) % dw 16.6 6.9 13.7 16.9 5.4 14.6 11.4 7.8
Fractional % phi 6-7 (7.8-15.6 microns) % dw 21.6 5.5 15.9 19.9 7.3 18.7 11.5 9.4
Fractional % phi 7-8 (3.9-7.8 microns) % dw 13.9 5.6 14.6 17.4 5.9 15.4 10.9 6.1
Fractional % phi 8-9 (1.95-3.9 microns) % dw 9.7 3.7 9.0 12.7 4.3 10.7 4.7 4.7
Fractional % phi 9-10 (0.98-1.95 microns) % dw 8.8 3.0 7.3 8.9 3.4 7.7 4.1 3.2
Fractional % phi 10+ (<0.98 micron) % dw 10.3 5.0 11.5 16.2 5.7 13.9 5.9 6.4
Total gravel % dw 1.1 7.3 0.1 0.1 3.8 1.1 0.2 23.6
Total sand % dw 14.7 54.4 13.9 1.7 59.8 11.8 44.2 28.6
Total silt % dw 55.6 26.6 58.2 60.6 23.1 54.9 40.9 33.6
Total clay % dw 28.8 1.7 27.8 37.7 13.4 32.3 14.7 14.3
Total fines (percent silt+clay) % dw 84.4 38.3 86.0 98.3 36.5 87.2 55.6 47.9
Conventionals
Total organic carbon (TOC) % dw 6.30 7.08 1.99 2.53 1.74 213 1.63 2.86
Total solids % ww 41.73 40.30 48.60 43.70 64.50 47.90 53.40 53.80

@ This is a field duplicate sample of the sample directly preceding

it.
dw — dry weight

HPAH — high-molecular-weight polycyclic aromatic hydrocarbon

J — estimated concentration

LPAH — low-molecular-weight polycyclic aromatic hydrocarbon

na - not analyzed

PAH — polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl

SVOC - semivolatile organic compound
TEQ - toxic equivalent

U — not detected at reporting limit shown

UJ — not detected at estimated reporting limit shown

ww — wet weight
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS516- | LDW-SS517- | LDW-SS518- | LDW-SS519- | LDW-SS520- | LDW-SS521- | LDW-SS522-
Chemical Unit 010 010 010 010 010 010 010
Metals
Antimony mg/kg dw na na na na na na na
Arsenic mg/kg dw na na na na na na na
Cadmium mg/kg dw na na na na na na na
Chromium mg/kg dw na na na na na na na
Cobalt mg/kg dw na na na na na na na
Copper mg/kg dw na na na na na na na
Lead mg/kg dw na na na na na na na
Mercury mg/kg dw na na na na na na na
Molybdenum mg/kg dw na na na na na na na
Nickel mg/kg dw na na na na na na na
Selenium mg/kg dw na na na na na na na
Silver mg/kg dw na na na na na na na
Thallium mg/kg dw na na na na na na na
Vanadium mg/kg dw na na na na na na na
Zinc mg/kg dw na na na na na na na
PAHs
1-Methylnaphthalene ug/kg dw na na na na na na na
2-Chloronaphthalene ug/kg dw na na na na na na na
2-Methylnaphthalene ug/kg dw na na na na na na na
Acenaphthene ug/kg dw na na na na na na na
Acenaphthylene ug/kg dw na na na na na na na
Anthracene ug/kg dw na na na na na na na
Benzo(a)anthracene ug/kg dw na na na na na na na
Benzo(a)pyrene ug/kg dw na na na na na na na
Benzo(b)fluoranthene ug/kg dw na na na na na na na
Benzo(g,h,i)perylene ug/kg dw na na na na na na na
Benzo(k)fluoranthene ug/kg dw na na na na na na na
Total benzofluoranthenes ug/kg dw na na na na na na na
Chrysene ug/kg dw na na na na na na na
Dibenzo(a,h)anthracene ug/kg dw na na na na na na na
Dibenzofuran ug/kg dw na na na na na na na
Fluoranthene ug/kg dw na na na na na na na
Fluorene ug/kg dw na na na na na na na
Indeno(1,2,3-cd)pyrene ug/kg dw na na na na na na na
Naphthalene ug/kg dw na na na na na na na
Phenanthrene ug/kg dw na na na na na na na
Pyrene ug/kg dw na na na na na na na
Total HPAHs ug/kg dw na na na na na na na
Total LPAHs ug/kg dw na na na na na na na
Total cPAHs ug/kg dw na na na na na na na
Total PAHs ug/kg dw na na na na na na na
Phthalates
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS516- | LDW-SS517- | LDW-SS518- | LDW-SS519- | LDW-SS520- | LDW-SS521- | LDW-SS522-
Chemical Unit 010 010 010 010 010 010 010
Bis(2-ethylhexyl)phthalate ug/kg dw na na na na na na na
Butyl benzyl phthalate ug/kg dw na na na na na na na
Diethyl phthalate ug/kg dw na na na na na na na
Dimethyl phthalate ug/kg dw na na na na na na na
Di-n-butyl phthalate ug/kg dw na na na na na na na
Di-n-octyl phthalate ug/kg dw na na na na na na na
Other SVOCs
1,2,4-Trichlorobenzene ug/kg dw na na na na na na na
1,2-Dichlorobenzene ug/kg dw na na na na na na na
1,3-Dichlorobenzene ug/kg dw na na na na na na na
1,4-Dichlorobenzene ug/kg dw na na na na na na na
2,4,5-Trichlorophenol ug/kg dw na na na na na na na
2,4,6-Trichlorophenol ug/kg dw na na na na na na na
2,4-Dichlorophenol ug/kg dw na na na na na na na
2,4-Dimethylphenol ug/kg dw na na na na na na na
2,4-Dinitrophenol ug/kg dw na na na na na na na
2,4-Dinitrotoluene ug/kg dw na na na na na na na
2,6-Dinitrotoluene ug/kg dw na na na na na na na
2-Chlorophenol ug/kg dw na na na na na na na
2-Methylphenol ug/kg dw na na na na na na na
2-Nitroaniline ug/kg dw na na na na na na na
2-Nitrophenol ug/kg dw na na na na na na na
3,3'-Dichlorobenzidine ug/kg dw na na na na na na na
3-Nitroaniline ug/kg dw na na na na na na na
4,6-Dinitro-o-cresol ug/kg dw na na na na na na na
4-Bromophenyl phenyl ether ug/kg dw na na na na na na na
4-Chloro-3-methylphenol ug/kg dw na na na na na na na
4-Chloroaniline ug/kg dw na na na na na na na
4-Chlorophenyl phenyl ether ug/kg dw na na na na na na na
4-Methylphenol ug/kg dw na na na na na na na
4-Nitroaniline ug/kg dw na na na na na na na
4-Nitrophenol ug/kg dw na na na na na na na
Aniline ug/kg dw na na na na na na na
Benzoic acid ug/kg dw na na na na na na na
Benzyl alcohol ug/kg dw na na na na na na na
bis(2-chloroethoxy)methane ug/kg dw na na na na na na na
bis(2-chloroethyl)ether ug/kg dw na na na na na na na
bis(2-chloroisopropyl)ether ug/kg dw na na na na na na na
Carbazole ug/kg dw na na na na na na na
Hexachlorobenzene ug/kg dw na na na na na na na
Hexachlorobutadiene ug/kg dw na na na na na na na
Hexachlorocyclopentadiene ug/kg dw na na na na na na na
Hexachloroethane ug/kg dw na na na na na na na
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS516- | LDW-SS517- | LDW-SS518- | LDW-SS519- | LDW-SS520- | LDW-SS521- | LDW-SS522-
Chemical Unit 010 010 010 010 010 010 010
Isophorone ug/kg dw na na na na na na na
n-Nitroso-di-n-propylamine ug/kg dw na na na na na na na
n-Nitrosodimethylamine ug/kg dw na na na na na na na
n-Nitrosodiphenylamine ug/kg dw na na na na na na na
Nitrobenzene ug/kg dw na na na na na na na
Pentachlorophenol ug/kg dw na na na na na na na
Phenol ug/kg dw na na na na na na na
PCBs
Aroclor-1016 ug/kg dw na na na na na na na
Aroclor-1221 ug/kg dw na na na na na na na
Aroclor-1232 ug/kg dw na na na na na na na
Aroclor-1242 ug/kg dw na na na na na na na
Aroclor-1248 ug/kg dw na na na na na na na
Aroclor-1254 ug/kg dw na na na na na na na
Aroclor-1260 ug/kg dw na na na na na na na
Aroclor-1262 ug/kg dw na na na na na na na
Aroclor-1268 ug/kg dw na na na na na na na
Total PCBs ug/kg dw na na na na na na na
Dioxin/furan
2,3,7,8-TCDD ng/kg dw 0.395J 0.488 J 0.226 U 0.354 J 0.378 0.304 J 0.660 J
1,2,3,7,8-PeCDD ng/kg dw 1.09J 1.53J 0.560 J 0.675 J 1.42 0.713J 2.81J
1,2,3,4,7,8-HxCDD ng/kg dw 1.87J 2.63J 0.903 J 1.19J 2.45 1.17J 5.08 J
1,2,3,6,7,8-HxCDD ng/kg dw 8.76 11.4 2.52J 4.02J 8.06 424 J 16.4
1,2,3,7,8,9-HxCDD ng/kg dw 5.43 7.85 2.56 J 3.33J 7.46 3.19J 14.1
1,2,3,4,6,7,8-HpCDD ng/kg dw 223 304 55.1 95.8 196 97.1 435
OCDD ng/kg dw 2,380 2,970 525 892 1,910 984 4,150
2,3,7,8-TCDF ng/kg dw 1.13 1.57 0.351J 0.596 J 1.18 0.653 J 1.52
1,2,3,7,8-PeCDF ng/kg dw 1.00J 0.754 J 0.262 J 0.314 J 0.595 J 0.327 J 1.01J
2,3,4,7,8-PeCDF ng/kg dw 3.29J 2.02J 0.423J 0.696 J 1.59 0.761J 2.68J
1,2,3,4,7,8-HXCDF ng/kg dw 16.5 7.62 1.26 J 2.61J 4.54 2.52J 10.4
1,2,3,6,7,8-HXCDF ng/kg dw 3.06 J 2.09J 0.494 J 0.845J 2.00 0.872J 2.86J
1,2,3,7,8,9-HXCDF ng/kg dw 0.231J 0.158 J 0.0670 J 0.121J 0.146 J 0.0760 J 0.218J
2,3,4,6,7,8-HxCDF ng/kg dw 1.68J 1.55J 0.387 J 0.657 J 1.88J 0.708 J 1.99J
1,2,3,4,6,7,8-HpCDF ng/kg dw 56.9 62.9 9.79 17.6 36.2 19.3 62.3
1,2,3,4,7,8,9-HpCDF ng/kg dw 4.82 4.96 0.793 J 1.52J 2.54 1.56 J 4.55J
OCDF ng/kg dw 272 346 36.4 74.8 142 90.4 290
Total TCDD ng/kg dw 4.61 5.67 2.13 4.42 4.78 3.78 7.33
Total PeCDD ng/kg dw 8.31 13.0 3.94 6.57 9.71 4.67 14.7
Total HXCDD ng/kg dw 69.7 108 243 38.5 74.9 36.3 152
Total HpCDD ng/kg dw 562 865 139 261 577 270 1,210
Total TCDF ng/kg dw 22.0 27.4 6.11 10.6 22.8 11.5 25.8
Total PeCDF ng/kg dw 41.3 30.3 6.68 121 28.1 12.7 39.4
Total HXCDF ng/kg dw 117 90.7 14.8 30.3 57.8 32.3 103
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS516- | LDW-SS517- | LDW-SS518- | LDW-SS519- | LDW-SS520- | LDW-SS521- | LDW-SS522-
Chemical Unit 010 010 010 010 010 010 010
Total HpCDF ng/kg dw 239 267 30.3 65.8 128 74.9 233
Dioxin/furan TEQ - mammal (half DL) ng/kg dw 10.0J 10.9J 249J 4.02J 8.03J 4.10J 15.9J
Grain size
Fractional % phi >-1 (>2000 microns) % dw 1.8 9.0 0.1 0.1U 1.3 0.1U 0.1U
Fractional % phi -1-0 (1000-2000 microns) % dw 2.9 6.3 1.4 2.0 2.0 0.1U 0.2
Fractional % phi 0-1 (500-1000 microns) % dw 6.5 4.9 0.6 1.7 8.3 1.1 0.4
Fractional % phi 1-2 (250-500 microns) % dw 7.2 3.9 0.4 1.6 213 1.6 0.7
Fractional % phi 2-3 (125-250 microns) % dw 25 3.1 2.0 2.1 13.5 4.0 0.7
Fractional % phi 3-4 (62.5-125 microns) % dw 6.0 6.0 13.6 8.6 6.0 17.3 1.3
Fractional % phi 4-5 (31.2-62.5 microns) % dw 8.7 9.7 10.8 10.8 4.0 14.2 6.6
Fractional % phi 5-6 (15.6-31.2 microns) % dw 15.2 13.2 17.7 17.6 8.6 13.7 18.5
Fractional % phi 6-7 (7.8-15.6 microns) % dw 16.1 13.5 151 16.5 10.0 13.9 27.9
Fractional % phi 7-8 (3.9-7.8 microns) % dw 11.8 10.1 13.6 13.3 9.1 12.6 18.3
Fractional % phi 8-9 (1.95-3.9 microns) % dw 7.4 71 9.7 9.3 5.6 7.7 10.3
Fractional % phi 9-10 (0.98-1.95 microns) % dw 4.8 4.6 5.3 5.6 3.3 4.7 5.3
Fractional % phi 10+ (<0.98 micron) % dw 9.0 8.5 9.7 11.0 71 9.1 9.6
Total gravel % dw 1.8 9.0 0.1 0.1U 1.3 01U 01U
Total sand % dw 251 24.2 18.0 16.0 511 24.0 3.3
Total silt % dw 51.8 46.5 57.2 58.2 31.7 54.4 71.3
Total clay % dw 21.2 20.2 247 259 16.0 215 252
Total fines (percent silt+clay) % dw 73.0 66.7 81.9 84.1 a7.7 75.9 96.5
Conventionals
Total organic carbon (TOC) % dw 1.96 2.40 2.06 217 2.10 2.18 2.86
Total solids % ww 53.20 52.80 52.50 47.10 59.70 J 50.70 43.20

@ This is a field duplicate sample of the sample directly preceding

it.
dw — dry weight

HPAH — high-molecular-weight polycyclic aromatic hydrocarbon

J — estimated concentration

LPAH — low-molecular-weight polycyclic aromatic hydrocarbon

na - not analyzed

PAH — polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl

SVOC - semivolatile organic compound
TEQ - toxic equivalent

U — not detected at reporting limit shown

UJ — not detected at estimated reporting limit shown

ww — wet weight
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS523- | LDW-SS601- | | DW-SS524- | LDW-SS525- | LDW-SS526-
Chemical Unit 010 010° 010 010 010
Metals
Antimony mg/kg dw na na na na na
Arsenic mg/kg dw 5.1 na na 3.8 7.5
Cadmium mg/kg dw na na na na na
Chromium mg/kg dw na na na na na
Cobalt mg/kg dw na na na na na
Copper mg/kg dw na na na na na
Lead mg/kg dw na na na na na
Mercury mg/kg dw na na na na na
Molybdenum mg/kg dw na na na na na
Nickel mg/kg dw na na na na na
Selenium mg/kg dw na na na na na
Silver mg/kg dw na na na na na
Thallium mg/kg dw na na na na na
Vanadium mg/kg dw na na na na na
Zinc mg/kg dw na na na na na
PAHs
1-Methylnaphthalene ug/kg dw 48U 48U na 48U 9.0
2-Chloronaphthalene ug/kg dw na na na na na
2-Methylnaphthalene ug/kg dw 48U 48U na 48U 11
Acenaphthene ug/kg dw 4.8 6.3 na 4.8 26
Acenaphthylene ug/kg dw 9.5 10 na 48U 13
Anthracene ug/kg dw 22 32 na 7.7 100
Benzo(a)anthracene ug/kg dw 65 94 na 27 310
Benzo(a)pyrene ug/kg dw 72 110 na 24 320
Benzo(b)fluoranthene ug/kg dw 85J 110J na 29J 290 J
Benzo(g,h,i)perylene ug/kg dw 66 81 na 15 190
Benzo(k)fluoranthene ug/kg dw 85J 110J na 29J 290 J
Total benzofluoranthenes ug/kg dw 170 J 220 J na 58 J 580 J
Chrysene ug/kg dw 150 180 na 51 500
Dibenzo(a,h)anthracene ug/kg dw 17 26 na 5.8 70
Dibenzofuran ug/kg dw 48U 48U na 4.8 15
Fluoranthene ug/kg dw 150 230J na 88 900
Fluorene ug/kg dw 6.2 6.3 na 5.3 27
Indeno(1,2,3-cd)pyrene ug/kg dw 49 68 na 14 170
Naphthalene ug/kg dw 5.7 48U na 48U 5.7
Phenanthrene ug/kg dw 42 81 na 43 350
Pyrene ug/kg dw 90 150 na 51 570
Total HPAHs ug/kg dw 830 J 1,160 J na 334J 3,610 J
Total LPAHs ug/kg dw 90 136 na 61 520
Total cPAHs ug/kg dw 110 J 160 J na 37J 460 J
Total PAHs ug/kg dw 920 J 1,290 J na 395 J 4,130 J
Phthalates
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS523- | LDW-SS601- | | DW-SS524- | LDW-SS525- | LDW-SS526-
Chemical Unit 010 010° 010 010 010
Bis(2-ethylhexyl)phthalate ug/kg dw na na na na na
Butyl benzyl phthalate ug/kg dw na na na na na
Diethyl phthalate ug/kg dw na na na na na
Dimethyl phthalate ug/kg dw na na na na na
Di-n-butyl phthalate ug/kg dw na na na na na
Di-n-octyl phthalate ug/kg dw na na na na na
Other SVOCs
1,2,4-Trichlorobenzene ug/kg dw na na na na na
1,2-Dichlorobenzene ug/kg dw na na na na na
1,3-Dichlorobenzene ug/kg dw na na na na na
1,4-Dichlorobenzene ug/kg dw na na na na na
2,4,5-Trichlorophenol ug/kg dw na na na na na
2,4,6-Trichlorophenol ug/kg dw na na na na na
2,4-Dichlorophenol ug/kg dw na na na na na
2,4-Dimethylphenol ug/kg dw na na na na na
2,4-Dinitrophenol ug/kg dw na na na na na
2,4-Dinitrotoluene ug/kg dw na na na na na
2,6-Dinitrotoluene ug/kg dw na na na na na
2-Chlorophenol ug/kg dw na na na na na
2-Methylphenol ug/kg dw na na na na na
2-Nitroaniline ug/kg dw na na na na na
2-Nitrophenol ug/kg dw na na na na na
3,3'-Dichlorobenzidine ug/kg dw na na na na na
3-Nitroaniline ug/kg dw na na na na na
4,6-Dinitro-o-cresol ug/kg dw na na na na na
4-Bromophenyl phenyl ether ug/kg dw na na na na na
4-Chloro-3-methylphenol ug/kg dw na na na na na
4-Chloroaniline ug/kg dw na na na na na
4-Chlorophenyl phenyl ether ug/kg dw na na na na na
4-Methylphenol ug/kg dw na na na na na
4-Nitroaniline ug/kg dw na na na na na
4-Nitrophenol ug/kg dw na na na na na
Aniline ug/kg dw na na na na na
Benzoic acid ug/kg dw na na na na na
Benzyl alcohol ug/kg dw na na na na na
bis(2-chloroethoxy)methane ug/kg dw na na na na na
bis(2-chloroethyl)ether ug/kg dw na na na na na
bis(2-chloroisopropyl)ether ug/kg dw na na na na na
Carbazole ug/kg dw na na na na na
Hexachlorobenzene ug/kg dw na na na na na
Hexachlorobutadiene ug/kg dw na na na na na
Hexachlorocyclopentadiene ug/kg dw na na na na na
Hexachloroethane ug/kg dw na na na na na
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS523- | LDW-SS601- | | DW-SS524- | LDW-SS525- | LDW-SS526-
Chemical Unit 010 010° 010 010 010
Isophorone ug/kg dw na na na na na
n-Nitroso-di-n-propylamine ug/kg dw na na na na na
n-Nitrosodimethylamine ug/kg dw na na na na na
n-Nitrosodiphenylamine ug/kg dw na na na na na
Nitrobenzene ug/kg dw na na na na na
Pentachlorophenol ug/kg dw na na na na na
Phenol ug/kg dw na na na na na
PCBs
Aroclor-1016 ug/kg dw 20U na na 39U 20U
Aroclor-1221 ug/kg dw 20U na na 39U 20U
Aroclor-1232 ug/kg dw 20U na na 39U 20U
Aroclor-1242 ug/kg dw 20U na na 39U 20U
Aroclor-1248 ug/kg dw 20U na na 4.8 99U
Aroclor-1254 ug/kg dw 34 na na 8.3 260
Aroclor-1260 ug/kg dw 32 na na 6.5 100
Aroclor-1262 ug/kg dw 20U na na 39U 20U
Aroclor-1268 ug/kg dw 20 UJ na na 3.9UJ 20 UJ
Total PCBs ug/kg dw 66 na na 19.6 360
Dioxin/furan
2,3,7,8-TCDD ng/kg dw 0.438 J na 0.334 J 0.113 U 0.524 J
1,2,3,7,8-PeCDD ng/kg dw 1.28J na 0.815J 0.281J 3.31J
1,2,3,4,7,8-HxCDD ng/kg dw 2.37J na 1.44 J 0.473J 6.78
1,2,3,6,7,8-HxCDD ng/kg dw 8.79 na 5.92J 1.70J 19.1
1,2,3,7,8,9-HxCDD ng/kg dw 7.65 na 4.46J 1.57J 18.8
1,2,3,4,6,7,8-HpCDD ng/kg dw 311 na 164 47.9 502
OCDD ng/kg dw 3,960 na 1,630 487 4,480
2,3,7,8-TCDF ng/kg dw 0.739 J na 0.622 J 0.144 U 0.983 J
1,2,3,7,8-PeCDF ng/kg dw 0.385 J na 0.387 J 0.0940J 0.538 J
2,3,4,7,8-PeCDF ng/kg dw 0.837 J na 0.914 J 0.236 J 1.44 J
1,2,3,4,7,8-HxCDF ng/kg dw 2.92J na 2.93J 1.01J 4.98
1,2,3,6,7,8-HXxCDF ng/kg dw 1.01J na 1.03J 0.299 J 2.24J
1,2,3,7,8,9-HxCDF ng/kg dw 0.104 J na 0.0710J 0.148 J 0.129 J
2,3,4,6,7,8-HxCDF ng/kg dw 0.867 J na 0.820 J 0.247 J 1.79J
1,2,3,4,6,7,8-HpCDF ng/kg dw 27.8 na 23.4 8.46 74.7
1,2,3,4,7,8,9-HpCDF ng/kg dw 1.81J na 1.64J 0.505 J 4.72J
OCDF ng/kg dw 125 na 85.0 48.6 205
Total TCDD ng/kg dw 2.60 na 4.31 0.247 5.67
Total PeCDD ng/kg dw 6.11 na 5.69J 1.52 14.9
Total HXCDD ng/kg dw 77.8 na 52.1 16.3 139
Total HpCDD ng/kg dw 732 na 397 122 1,030
Total TCDF ng/kg dw 8.75 na 13.4 1.99 22.7
Total PeCDF ng/kg dw 14.4 na 14.6 3.40 291
Total HXCDF ng/kg dw 41.8 na 33.5 9.53 72.9
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS601-

LDW-SS523- LDW-SS524- | LDW-SS525- | LDW-SS526-
Chemical Unit 010 010° 010 010 010
Total HpCDF ng/kg dw 91.0 na 79.9 274 186
Dioxin/furan TEQ - mammal (half DL) ng/kg dw 9.06 J na 5.57 J 1.69J 17.0J
Grain size
Fractional % phi >-1 (>2000 microns) % dw 6.8 8.7 01U 0.9 2.9
Fractional % phi -1-0 (1000-2000 microns) % dw 5.1 5.6 0.2 0.5 3.8
Fractional % phi 0-1 (500-1000 microns) % dw 17.3 17.3 0.3 19.3 24.6
Fractional % phi 1-2 (250-500 microns) % dw 29.4 28.9 0.4 57.6 29.7
Fractional % phi 2-3 (125-250 microns) % dw 17.5 17.2 1.4 8.6 15.9
Fractional % phi 3-4 (62.5-125 microns) % dw 10.2 9.9 7.0 5.3 6.1
Fractional % phi 4-5 (31.2-62.5 microns) % dw 5.3 3.9 13.8 2.3 3.4
Fractional % phi 5-6 (15.6-31.2 microns) % dw 1.8 1.8 20.2 1.3 3.0
Fractional % phi 6-7 (7.8-15.6 microns) % dw 1.7 1.7 18.5 1.1 3.1
Fractional % phi 7-8 (3.9-7.8 microns) % dw 1.4 1.5 14.0 0.9 2.8
Fractional % phi 8-9 (1.95-3.9 microns) % dw 1.3 1.2 8.6 0.6 1.9
Fractional % phi 9-10 (0.98-1.95 microns) % dw 1.1 1.0 5.2 0.4 1.0
Fractional % phi 10+ (<0.98 micron) % dw 1.3 1.1 10.1 1.2 1.6
Total gravel % dw 6.8 8.7 0.1U 0.9 2.9
Total sand % dw 79.5 78.9 9.3 91.3 80.1
Total silt % dw 10.2 8.9 66.5 5.6 12.3
Total clay % dw 3.7 3.3 239 2.2 4.5
Total fines (percent silt+clay) % dw 13.9 12.2 90.4 7.8 16.8
Conventionals
Total organic carbon (TOC) % dw 0.982 0.906 2.40 0.673 1.79
Total solids % ww 76.70 77.80 47.40 73.67 68.80

@ This is a field duplicate sample of the sample directly preceding

it.
dw — dry weight

HPAH — high-molecular-weight polycyclic aromatic hydrocarbon

J — estimated concentration

LPAH — low-molecular-weight polycyclic aromatic hydrocarbon

na - not analyzed

PAH — polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl

SVOC - semivolatile organic compound
TEQ - toxic equivalent

U — not detected at reporting limit shown

UJ — not detected at estimated reporting limit shown

ww — wet weight
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS527- | LDW-SS603- | | DW-SS528- | LDW-SS529- | LDW-SS530- | LDW-SS531- | LDW-SS532- | LDW-SS533-
Chemical Unit 010 010 ° 010 041-comp 010 010-comp 010 043-comp
Metals
Antimony mg/kg dw 0.4 UJ 0.4 UJ na na na na na na
Arsenic mg/kg dw 18.5 16.7 na 93.8 19.1 6.4 na 4.3
Cadmium mg/kg dw 04U 04U na na na na na na
Chromium mg/kg dw 20 25.8 na na na na na na
Cobalt mg/kg dw 6.7 8.6 na na na na na na
Copper mg/kg dw 31.4 39.7 na na na na na na
Lead mg/kg dw 10 15 na na na na na na
Mercury mg/kg dw 0.09J 0.10J na na na na na na
Molybdenum mg/kg dw 1U 09U na na na na na na
Nickel mg/kg dw 16 J 21J na na na na na na
Selenium mg/kg dw 09U 1U na na na na na na
Silver mg/kg dw 0.6 U 0.6 U na na na na na na
Thallium mg/kg dw 04U 04U na na na na na na
Vanadium mg/kg dw 46.9 60.7 na na na na na na
Zinc mg/kg dw 62 80 na na na na na na
PAHs
1-Methylnaphthalene ug/kg dw na na na 26 560 49U na 47U
2-Chloronaphthalene ug/kg dw 20U 20U na na na na na na
2-Methylnaphthalene ug/kg dw 20U 20U na 29 660 49U na 5.1
Acenaphthene ug/kg dw 11J 11J na 330 970 49U na 7.5
Acenaphthylene ug/kg dw 20U 20U na 15 150 22 na 47U
Anthracene ug/kg dw 30 31 na 2,000 1,800 30 na 12
Benzo(a)anthracene ug/kg dw 94 90 na 7,500 3,100 48 na 36
Benzo(a)pyrene ug/kg dw 86 94 na 4,900 3,200 51 na 42
Benzo(b)fluoranthene ug/kg dw 87J 94 J na 3,900 J 2,200 J 48 J na 36 J
Benzo(g,h,i)perylene ug/kg dw 54 46 na 2,200 2,300 68 na 34
Benzo(k)fluoranthene ug/kg dw 87J 94 J na 3,900 J 2,200 J 48 J na 36 J
Total benzofluoranthenes ug/kg dw 174 J 188 J na 7,800 J 4,400 J 96 J na 72J
Chrysene ug/kg dw 150 140 na 7,900 3,800 67 na 51
Dibenzo(a,h)anthracene ug/kg dw 26 22 na 870 580 15 na 12
Dibenzofuran ug/kg dw 20U 1J na 120 460 49U na 47U
Fluoranthene ug/kg dw 190 230 na 16,000 8,100 100 na 88
Fluorene ug/kg dw 1J 1J na 300 820 49U na 4.7
Indeno(1,2,3-cd)pyrene ug/kg dw 50 45 na 2,000 1,600 41 na 27
Naphthalene ug/kg dw 20U 20U na 62 1,000 49U na 47U
Phenanthrene ug/kg dw 67 94 na 2,600 7,100 30 na 32
Pyrene ug/kg dw 170 170 na 12,000 7,400 67 na 79
Total HPAHs ug/kg dw 990 J 1,030 J na 61,000 J 34,500 J 550 J na 441J
Total LPAHs ug/kg dw 119 J 147 J na 5,300 11,800 82 na 56
Total cPAHs ug/kg dw 130 J 140 J na 7,100 J 4,400 J 76 J na 61J
Total PAHs ug/kg dw 1,110 J 1,170 J na 66,000 J 46,300 J 640 J na 497 J
Phthalates
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS527- | LDW-SS603- | | DW-SS528- | LDW-SS529- | LDW-SS530- | LDW-SS531- | LDW-SS532- | LDW-SS533-
Chemical Unit 010 010 ° 010 041-comp 010 010-comp 010 043-comp
Bis(2-ethylhexyl)phthalate ug/kg dw 320 230 na na na na na na
Butyl benzyl phthalate ug/kg dw 22 22 na na na na na na
Diethyl phthalate ug/kg dw 15U 15U na na na na na na
Dimethyl phthalate ug/kg dw 15U 180 na na na na na na
Di-n-butyl phthalate ug/kg dw 20 37 na na na na na na
Di-n-octyl phthalate ug/kg dw 20U 20U na na na na na na
Other SVOCs
1,2,4-Trichlorobenzene ug/kg dw 6.2U 6.1U na na na na na na
1,2-Dichlorobenzene ug/kg dw 6.2U 6.1U na na na na na na
1,3-Dichlorobenzene ug/kg dw 20U 20U na na na na na na
1,4-Dichlorobenzene ug/kg dw 6.2U 6.1U na na na na na na
2,4,5-Trichlorophenol ug/kg dw 99U 99U na na na na na na
2,4,6-Trichlorophenol ug/kg dw 99U 99U na na na na na na
2,4-Dichlorophenol ug/kg dw 99U 99U na na na na na na
2,4-Dimethylphenol ug/kg dw 6.2U 6.1U na na na na na na
2,4-Dinitrophenol ug/kg dw 200 UJ 200 UJ na na na na na na
2,4-Dinitrotoluene ug/kg dw 99U 99U na na na na na na
2,6-Dinitrotoluene ug/kg dw 99U 99U na na na na na na
2-Chlorophenol ug/kg dw 20U 20U na na na na na na
2-Methylphenol ug/kg dw 6.2U 6.1U na na na na na na
2-Nitroaniline ug/kg dw 99U 99U na na na na na na
2-Nitrophenol ug/kg dw 99U 99U na na na na na na
3,3'-Dichlorobenzidine ug/kg dw 99 UJ 99 UJ na na na na na na
3-Nitroaniline ug/kg dw 99U 99U na na na na na na
4,6-Dinitro-o-cresol ug/kg dw 200U 200U na na na na na na
4-Bromophenyl phenyl ether ug/kg dw 20U 20U na na na na na na
4-Chloro-3-methylphenol ug/kg dw 99U 99U na na na na na na
4-Chloroaniline ug/kg dw 99 UJ 99 UJ na na na na na na
4-Chlorophenyl phenyl ether ug/kg dw 20U 20U na na na na na na
4-Methylphenol ug/kg dw 20U 20U na na na na na na
4-Nitroaniline ug/kg dw 99U 99U na na na na na na
4-Nitrophenol ug/kg dw 99U 99U na na na na na na
Aniline ug/kg dw 20 UJ 20 UJ na na na na na na
Benzoic acid ug/kg dw 48 J 62 J na na na na na na
Benzyl alcohol ug/kg dw 20U 20U na na na na na na
bis(2-chloroethoxy)methane ug/kg dw 20U 20U na na na na na na
bis(2-chloroethyl)ether ug/kg dw 20U 20U na na na na na na
bis(2-chloroisopropyl)ether ug/kg dw 20U 20U na na na na na na
Carbazole ug/kg dw 20U 1J na na na na na na
Hexachlorobenzene ug/kg dw 6.2 UJ 6.1 UJ na na na na na na
Hexachlorobutadiene ug/kg dw 6.2U 6.1U na na na na na na
Hexachlorocyclopentadiene ug/kg dw 99 UJ 99 UJ na na na na na na
Hexachloroethane ug/kg dw 20U 20U na na na na na na
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS527- | LDW-SS603- | | DW-SS528- | LDW-SS529- | LDW-SS530- | LDW-SS531- | LDW-SS532- | LDW-SS533-
Chemical Unit 010 010 ° 010 041-comp 010 010-comp 010 043-comp
Isophorone ug/kg dw 20U 20U na na na na na na
n-Nitroso-di-n-propylamine ug/kg dw 31U 30U na na na na na na
n-Nitrosodimethylamine ug/kg dw 31U 30U na na na na na na
n-Nitrosodiphenylamine ug/kg dw 6.2 UJ 6.1UJ na na na na na na
Nitrobenzene ug/kg dw 20U 20U na na na na na na
Pentachlorophenol ug/kg dw 31U 30U na na na na na na
Phenol ug/kg dw 21 20 na na na na na na
PCBs
Aroclor-1016 ug/kg dw 40U 40U na 19U 31U 39U na 20U
Aroclor-1221 ug/kg dw 40U 40U na 19U 31U 39U na 20U
Aroclor-1232 ug/kg dw 40U 40U na 19U 31U 39U na 20U
Aroclor-1242 ug/kg dw 40U 40U na 19U 31U 39U na 20U
Aroclor-1248 ug/kg dw 23 23 na 290 U 320 49U na 75
Aroclor-1254 ug/kg dw 37 35 na 860 390 11 na 140
Aroclor-1260 ug/kg dw 31 20 na 150 U 150 10 na 64
Aroclor-1262 ug/kg dw 40U 40U na 19U 31U 39U na 20U
Aroclor-1268 ug/kg dw 4.0 UJ 4.0 UJ na 19 UJ 31UJ 3.9UJ na 20 UJ
Total PCBs ug/kg dw 91 78 na 860 860 21 na 280
Dioxin/furan
2,3,7,8-TCDD ng/kg dw 0.306 J na 0.790 J 0.459 1.77 0.126 U 0.197 J 0.403
1,2,3,7,8-PeCDD ng/kg dw 0.706 J na 2.89J 1.53 7.19 0.354 J 0.524 J 1.22
1,2,3,4,7,8-HxCDD ng/kg dw 1.12J na 5.00 J 247 10.6 0.544 J 0.744 J 1.88
1,2,3,6,7,8-HxCDD ng/kg dw 3.98J na 16.2 8.11 39.2 1.85 2.60J 6.10
1,2,3,7,8,9-HxCDD ng/kg dw 3.65J na 14.2 6.80 32.9 1.60 2.27J 5.30
1,2,3,4,6,7,8-HpCDD ng/kg dw 98.5 na 357 230 1,030 38.6 62.7 122
OCDD ng/kg dw 970 na 3,330 2,370 9,590 365 737 980
2,3,7,8-TCDF ng/kg dw 0.608 J na 5.54 1.98 5.37 0.410J 0.765 J 0.998 U
1,2,3,7,8-PeCDF ng/kg dw 0.329 J na 2.07J 1.02 221J 0.212J 0.357 J 0.541J
2,3,4,7,8-PeCDF ng/kg dw 0.763 J na 5.17 2.06 4.83 0.298 J 0.773J 1.24
1,2,3,4,7,8-HxCDF ng/kg dw 2.65J na 18.5 5.53 10.8 0.692 J 1.76 J 6.86
1,2,3,6,7,8-HXxCDF ng/kg dw 0.890 J na 7.39 2.34 5.23 0.369 J 0.745J 1.78
1,2,3,7,8,9-HXCDF ng/kg dw 0.0770J na 0.340 J 0.146 J 0.365 J 0.981U 0.0530 U 0.150 J
2,3,4,6,7,8-HxCDF ng/kg dw 0.660 J na 3.52J 1.81 4.86J 0.293 J 0.604 J 1.22
1,2,3,4,6,7,8-HpCDF ng/kg dw 17.6 na 65.2 34.2 95.5 6.47 14.0 32.0
1,2,3,4,7,8,9-HpCDF ng/kg dw 1.36 J na 7.35 3.25 6.76 0.361J 0.864 J 3.29
OCDF ng/kg dw 66.1 na 205 151 303 19.0 43.6 86.2
Total TCDD ng/kg dw 3.33 na 12.0 12.0 18.1 2.30 3.32 6.20
Total PeCDD ng/kg dw 5.30J na 21.1 18.2 42.9 3.67 447 9.20
Total HXCDD ng/kg dw 36.6 na 145 64.8 463 17.6 29.4 47.3
Total HpCDD ng/kg dw 271 na 892 427 4,510 126 251 242
Total TCDF ng/kg dw 11.4 na 85.6 34.4 84.5 4.67 16.3 18.1
Total PeCDF ng/kg dw 11.9 na 90.6 32.2 125 6.97 16.0 28.4
Total HXCDF ng/kg dw 28.3 na 139 55.5 184 12.3 21.5 60.0
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS527- | LDW-SS603- | | DW-SS528- | LDW-SS529- | LDW-SS530- | LDW-SS531- | LDW-SS532- | LDW-SS533-
Chemical Unit 010 010 ° 010 041-comp 010 010-comp 010 043-comp
Total HpCDF ng/kg dw 59.9 na 206 128 314 19.4 39.2 108
Dioxin/furan TEQ - mammal (half DL) ng/kg dw 4.10J na 17.7J 8.99J 35.7J 1.71J 2.93J 6.28 J
Grain size
Fractional % phi >-1 (>2000 microns) % dw 1.1 0.4 0.6 241 1.7 9.6 1.8 131
Fractional % phi -1-0 (1000-2000 microns) % dw 0.3 2.7 0.8 6.2 3.3 5.7 2.1 4.5
Fractional % phi 0-1 (500-1000 microns) % dw 0.9 21 1.1 15.8 9.2 15.9 2.9 9.9
Fractional % phi 1-2 (250-500 microns) % dw 1.3 24 0.7 241 17.8 29.4 7.9 30.6
Fractional % phi 2-3 (125-250 microns) % dw 2.3 4.6 1.0 11.5 12.4 12.9 12.9 18.1
Fractional % phi 3-4 (62.5-125 microns) % dw 8.9 12.9 25 6.2 14.0 4.6 25.8 71
Fractional % phi 4-5 (31.2-62.5 microns) % dw 18.2 16.9 8.5 2.7 10.8 4.5 20.3 4.5
Fractional % phi 5-6 (15.6-31.2 microns) % dw 23.2 18.1 31.7 24 9.2 3.2 9.4 3.4
Fractional % phi 6-7 (7.8-15.6 microns) % dw 18.7 15.9 27.5 2.2 7.2 3.5 5.8 2.6
Fractional % phi 7-8 (3.9-7.8 microns) % dw 11.6 10.1 9.3 1.9 4.9 3.4 3.8 1.7
Fractional % phi 8-9 (1.95-3.9 microns) % dw 5.0 4.4 5.0 1.1 3.4 2.8 2.7 1.5
Fractional % phi 9-10 (0.98-1.95 microns) % dw 2.6 3.0 3.4 0.7 2.8 1.8 1.4 1.0
Fractional % phi 10+ (<0.98 micron) % dw 6.1 6.3 7.9 1.3 3.3 2.7 3.2 2.0
Total gravel % dw 1.1 0.4 0.6 241 1.7 9.6 1.8 13.1
Total sand % dw 13.7 24.7 6.1 63.8 56.7 68.5 51.6 70.2
Total silt % dw .7 61.0 77.0 9.2 321 14.6 39.3 12.2
Total clay % dw 13.7 13.7 16.3 3.1 9.5 7.3 7.3 4.5
Total fines (percent silt+clay) % dw 85.4 74.7 93.3 12.3 41.6 21.9 46.6 16.7
Conventionals
Total organic carbon (TOC) % dw 2.18 2.43 3.04 1.47 1.56 1.23 2.27 1.40
Total solids % ww 47.13 47.40 40.80 75.60 J 81.20 73.30 51.30 74.40

@ This is a field duplicate sample of the sample directly preceding

it.
dw — dry weight

HPAH — high-molecular-weight polycyclic aromatic hydrocarbon

J — estimated concentration

LPAH — low-molecular-weight polycyclic aromatic hydrocarbon

na - not analyzed

PAH — polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl

SVOC - semivolatile organic compound
TEQ - toxic equivalent

U — not detected at reporting limit shown

UJ — not detected at estimated reporting limit shown

ww — wet weight
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS534- | LDW-SS535- | LDW-SS536- | LDW-SS537- | LDW-SS538- | LDW-SS539- | LDW-SS540- | LDW-SS541-
Chemical Unit 010 010 010 010 010 010 010 010
Metals
Antimony mg/kg dw na na na na na na na na
Arsenic mg/kg dw na na na na na na na na
Cadmium mg/kg dw na na na na na na na na
Chromium mg/kg dw na na na na na na na na
Cobalt mg/kg dw na na na na na na na na
Copper mg/kg dw na na na na na na na na
Lead mg/kg dw na na na na na na na na
Mercury mg/kg dw na na na na na na na na
Molybdenum mg/kg dw na na na na na na na na
Nickel mg/kg dw na na na na na na na na
Selenium mg/kg dw na na na na na na na na
Silver mg/kg dw na na na na na na na na
Thallium mg/kg dw na na na na na na na na
Vanadium mg/kg dw na na na na na na na na
Zinc mg/kg dw na na na na na na na na
PAHs
1-Methylnaphthalene ug/kg dw na na na na na na na na
2-Chloronaphthalene ug/kg dw na na na na na na na na
2-Methylnaphthalene ug/kg dw na na na na na na na na
Acenaphthene ug/kg dw na na na na na na na na
Acenaphthylene ug/kg dw na na na na na na na na
Anthracene ug/kg dw na na na na na na na na
Benzo(a)anthracene ug/kg dw na na na na na na na na
Benzo(a)pyrene ug/kg dw na na na na na na na na
Benzo(b)fluoranthene ug/kg dw na na na na na na na na
Benzo(g,h,i)perylene ug/kg dw na na na na na na na na
Benzo(k)fluoranthene ug/kg dw na na na na na na na na
Total benzofluoranthenes ug/kg dw na na na na na na na na
Chrysene ug/kg dw na na na na na na na na
Dibenzo(a,h)anthracene ug/kg dw na na na na na na na na
Dibenzofuran ug/kg dw na na na na na na na na
Fluoranthene ug/kg dw na na na na na na na na
Fluorene ug/kg dw na na na na na na na na
Indeno(1,2,3-cd)pyrene ug/kg dw na na na na na na na na
Naphthalene ug/kg dw na na na na na na na na
Phenanthrene ug/kg dw na na na na na na na na
Pyrene ug/kg dw na na na na na na na na
Total HPAHs ug/kg dw na na na na na na na na
Total LPAHs ug/kg dw na na na na na na na na
Total cPAHs ug/kg dw na na na na na na na na
Total PAHs ug/kg dw na na na na na na na na
Phthalates
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS534- | LDW-SS535- | LDW-SS536- | LDW-SS537- | LDW-SS538- | LDW-SS539- | LDW-SS540- | LDW-SS541-
Chemical Unit 010 010 010 010 010 010 010 010
Bis(2-ethylhexyl)phthalate ug/kg dw na na na na na na na na
Butyl benzyl phthalate ug/kg dw na na na na na na na na
Diethyl phthalate ug/kg dw na na na na na na na na
Dimethyl phthalate ug/kg dw na na na na na na na na
Di-n-butyl phthalate ug/kg dw na na na na na na na na
Di-n-octyl phthalate ug/kg dw na na na na na na na na
Other SVOCs
1,2,4-Trichlorobenzene ug/kg dw na na na na na na na na
1,2-Dichlorobenzene ug/kg dw na na na na na na na na
1,3-Dichlorobenzene ug/kg dw na na na na na na na na
1,4-Dichlorobenzene ug/kg dw na na na na na na na na
2,4,5-Trichlorophenol ug/kg dw na na na na na na na na
2,4,6-Trichlorophenol ug/kg dw na na na na na na na na
2,4-Dichlorophenol ug/kg dw na na na na na na na na
2,4-Dimethylphenol ug/kg dw na na na na na na na na
2,4-Dinitrophenol ug/kg dw na na na na na na na na
2,4-Dinitrotoluene ug/kg dw na na na na na na na na
2,6-Dinitrotoluene ug/kg dw na na na na na na na na
2-Chlorophenol ug/kg dw na na na na na na na na
2-Methylphenol ug/kg dw na na na na na na na na
2-Nitroaniline ug/kg dw na na na na na na na na
2-Nitrophenol ug/kg dw na na na na na na na na
3,3'-Dichlorobenzidine ug/kg dw na na na na na na na na
3-Nitroaniline ug/kg dw na na na na na na na na
4,6-Dinitro-o-cresol ug/kg dw na na na na na na na na
4-Bromophenyl phenyl ether ug/kg dw na na na na na na na na
4-Chloro-3-methylphenol ug/kg dw na na na na na na na na
4-Chloroaniline ug/kg dw na na na na na na na na
4-Chlorophenyl phenyl ether ug/kg dw na na na na na na na na
4-Methylphenol ug/kg dw na na na na na na na na
4-Nitroaniline ug/kg dw na na na na na na na na
4-Nitrophenol ug/kg dw na na na na na na na na
Aniline ug/kg dw na na na na na na na na
Benzoic acid ug/kg dw na na na na na na na na
Benzyl alcohol ug/kg dw na na na na na na na na
bis(2-chloroethoxy)methane ug/kg dw na na na na na na na na
bis(2-chloroethyl)ether ug/kg dw na na na na na na na na
bis(2-chloroisopropyl)ether ug/kg dw na na na na na na na na
Carbazole ug/kg dw na na na na na na na na
Hexachlorobenzene ug/kg dw na na na na na na na na
Hexachlorobutadiene ug/kg dw na na na na na na na na
Hexachlorocyclopentadiene ug/kg dw na na na na na na na na
Hexachloroethane ug/kg dw na na na na na na na na
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS534- | LDW-SS535- | LDW-SS536- | LDW-SS537- | LDW-SS538- | LDW-SS539- | LDW-SS540- | LDW-SS541-
Chemical Unit 010 010 010 010 010 010 010 010
Isophorone ug/kg dw na na na na na na na na
n-Nitroso-di-n-propylamine ug/kg dw na na na na na na na na
n-Nitrosodimethylamine ug/kg dw na na na na na na na na
n-Nitrosodiphenylamine ug/kg dw na na na na na na na na
Nitrobenzene ug/kg dw na na na na na na na na
Pentachlorophenol ug/kg dw na na na na na na na na
Phenol ug/kg dw na na na na na na na na
PCBs
Aroclor-1016 ug/kg dw na na na na na na na na
Aroclor-1221 ug/kg dw na na na na na na na na
Aroclor-1232 ug/kg dw na na na na na na na na
Aroclor-1242 ug/kg dw na na na na na na na na
Aroclor-1248 ug/kg dw na na na na na na na na
Aroclor-1254 ug/kg dw na na na na na na na na
Aroclor-1260 ug/kg dw na na na na na na na na
Aroclor-1262 ug/kg dw na na na na na na na na
Aroclor-1268 ug/kg dw na na na na na na na na
Total PCBs ug/kg dw na na na na na na na na
Dioxin/furan
2,3,7,8-TCDD ng/kg dw 0.179J 0.303 U 0.155 J 0.250 J 0.689 J 0.152 U 0.605 J 0.126 J
1,2,3,7,8-PeCDD ng/kg dw 0.370 J 1.43J 0.260 J 0.790 J 1.91J 0.270 J 1.56 J 0.220 J
1,2,3,4,7,8-HxCDD ng/kg dw 0.630 J 2.26J 0.375J 1.27J 2.39J 0.389 J 1.92J 0.354 U
1,2,3,6,7,8-HxCDD ng/kg dw 242 6.20 1.17J 4.93J 121 1.29J 5.82 1.92J
1,2,3,7,8,9-HxCDD ng/kg dw 1.89J 6.09 1.10J 3.52J 9.28 1.12J 6.91 1.06 J
1,2,3,4,6,7,8-HpCDD ng/kg dw 59.3 142 25.4 111 361 26.1 96.8 50.7
OCDD ng/kg dw 632 1,520 262 1,020 4,440 258 769 496
2,3,7,8-TCDF ng/kg dw 0.389 J 1.23 0.219J 0.605 J 3.39 0.236 U 1.87 0.269 J
1,2,3,7,8-PeCDF ng/kg dw 0.231J 0.617 J 0.107 J 0.339J 1.56 J 0.135J 0.712J 0.119J
2,3,4,7,8-PeCDF ng/kg dw 0.505 J 1.53J 0.215J 0.726 J 4.38J 0.246 J 2.15J 0.287 J
1,2,3,4,7,8-HxCDF ng/kg dw 2.16J 4.70J 0.650 J 2.16J 16.6 0.834 J 4.19J 5.57
1,2,3,6,7,8-HXxCDF ng/kg dw 0.578 J 1.97J 0.244 J 0.849 J 5.40 0.300 J 1.55J 0.906 J
1,2,3,7,8,9-HxCDF ng/kg dw 4.80 U 0.0840 U 524 U 0.0900 J 0.301J 514 U 0.0930 U 0.0630 J
2,3,4,6,7,8-HxCDF ng/kg dw 0.472J 1.40J 0.197 J 0.771J 3.26J 0.258 J 1.35J 0.391J
1,2,3,4,6,7,8-HpCDF ng/kg dw 11.4 25.4 491J 22.2 67.6 5.44 17.9 35.1
1,2,3,4,7,8,9-HpCDF ng/kg dw 0.969 J 2.10J 0.368 J 1.41J 7.87 0.393J 2.18J 3.06 J
OCDF ng/kg dw 44.6 87.6 171 73.2 234 221 56.4 70.3
Total TCDD ng/kg dw 2.08 3.55 1.16 J 2.59 8.31 0.959 J 9.34 1.04
Total PeCDD ng/kg dw 2.63 7.85 1.54 J 4.40J 13.4 2.02J 134 1.21
Total HXCDD ng/kg dw 21.5 58.0 10.2 39.7 115 11.2 58.9 10.9
Total HpCDD ng/kg dw 180 515 61.4 293 976 63.7 235 105
Total TCDF ng/kg dw 6.38 18.3 3.65 10.1 43.2 3.87 36.0 2.83
Total PeCDF ng/kg dw 8.38 32.5 3.44J 12.7 57.6 3.65J 455 4.30
Total HXCDF ng/kg dw 18.5 49.4 7.49 30.9 113 9.27 41.9 34.5
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS534- | LDW-SS535- | LDW-SS536- | LDW-SS537- | LDW-SS538- | LDW-SS539- | LDW-SS540- | LDW-SS541-
Chemical Unit 010 010 010 010 010 010 010 010
Total HpCDF ng/kg dw 39.4 81.0 14.7 65.6 219 18.4 52.1 112
Dioxin/furan TEQ - mammal (half DL) ng/kg dw 272J 6.63J 1.53J 4.36J 15.0J 1.52J 6.61J 2.53J
Grain size
Fractional % phi >-1 (>2000 microns) % dw 1.7 42.3 01U 0.1U 0.5 0.2 4.1 0.1
Fractional % phi -1-0 (1000-2000 microns) % dw 2.3 6.5 01U 0.8 1.7 0.6 3.9 0.3
Fractional % phi 0-1 (500-1000 microns) % dw 12.6 7.9 0.4 71 5.9 8.2 7.9 1.4
Fractional % phi 1-2 (250-500 microns) % dw 36.1 21.8 2.2 16.6 15.4 28.3 11.2 19.4
Fractional % phi 2-3 (125-250 microns) % dw 10.3 121 65.7 13.2 12.4 24.7 10.0 48.5
Fractional % phi 3-4 (62.5-125 microns) % dw 7.0 2.9 13.8 11.5 10.5 8.7 16.4 9.0
Fractional % phi 4-5 (31.2-62.5 microns) % dw 7.7 0.5 4.7 7.7 15.1 10.8 15.0 71
Fractional % phi 5-6 (15.6-31.2 microns) % dw 7.0 21 4.3 121 11.8 6.0 10.2 4.0
Fractional % phi 6-7 (7.8-15.6 microns) % dw 5.4 0.5 3.3 12.3 9.9 4.3 6.9 3.3
Fractional % phi 7-8 (3.9-7.8 microns) % dw 3.5 0.9 1.9 7.6 5.7 2.7 5.4 2.4
Fractional % phi 8-9 (1.95-3.9 microns) % dw 2.0 0.8 0.8 3.7 3.4 1.7 2.8 1.1
Fractional % phi 9-10 (0.98-1.95 microns) % dw 1.5 0.4 0.7 2.3 2.5 1.1 24 1.0
Fractional % phi 10+ (<0.98 micron) % dw 3.0 1.1 2.0 5.0 5.2 2.7 3.8 2.5
Total gravel % dw 1.7 42.3 0.1U 0.1U 0.5 0.2 4.1 0.1
Total sand % dw 68.3 51.2 82.1 49.2 45.9 70.5 49.4 78.6
Total silt % dw 23.6 4.0 14.2 39.7 42.5 23.8 375 16.8
Total clay % dw 6.5 2.3 3.5 11.0 1.1 5.5 9.0 4.6
Total fines (percent silt+clay) % dw 30.1 6.3 17.7 50.7 53.6 29.3 46.5 214
Conventionals
Total organic carbon (TOC) % dw 1.72 1.38 1.05 1.54 2.15 1.37 1.45 1.10
Total solids % ww 64.60 69.00 65.80 54.30 60.10 67.10 58.50 69.90

@ This is a field duplicate sample of the sample directly preceding

it.
dw — dry weight

HPAH — high-molecular-weight polycyclic aromatic hydrocarbon

J — estimated concentration

LPAH — low-molecular-weight polycyclic aromatic hydrocarbon

na - not analyzed

PAH — polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl

SVOC - semivolatile organic compound
TEQ - toxic equivalent

U — not detected at reporting limit shown

UJ — not detected at estimated reporting limit shown

ww — wet weight
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS542- | LDW-SS543- | LDW-SS544- | LDW-SS545- | LDW-SS546- | LDW-SS547-
Chemical Unit 010 010 010-comp 010 010 010
Metals
Antimony mg/kg dw na na na na na na
Arsenic mg/kg dw na na 6.4 na na 8.3
Cadmium mg/kg dw na na na na na na
Chromium mg/kg dw na na na na na na
Cobalt mg/kg dw na na na na na na
Copper mg/kg dw na na na na na na
Lead mg/kg dw na na na na na na
Mercury mg/kg dw na na na na na na
Molybdenum mg/kg dw na na na na na na
Nickel mg/kg dw na na na na na na
Selenium mg/kg dw na na na na na na
Silver mg/kg dw na na na na na na
Thallium mg/kg dw na na na na na na
Vanadium mg/kg dw na na na na na na
Zinc mg/kg dw na na na na na na
PAHs
1-Methylnaphthalene ug/kg dw na na 48U na na 47U
2-Chloronaphthalene ug/kg dw na na na na na na
2-Methylnaphthalene ug/kg dw na na 48U na na 47U
Acenaphthene ug/kg dw na na 48U na na 47U
Acenaphthylene ug/kg dw na na 48U na na 47U
Anthracene ug/kg dw na na 4.8 na na 11
Benzo(a)anthracene ug/kg dw na na 16 na na 62
Benzo(a)pyrene ug/kg dw na na 19 na na 77
Benzo(b)fluoranthene ug/kg dw na na 20J na na 71J
Benzo(g,h,i)perylene ug/kg dw na na 20 na na 63
Benzo(k)fluoranthene ug/kg dw na na 20J na na 71J
Total benzofluoranthenes ug/kg dw na na 40J na na 142 J
Chrysene ug/kg dw na na 23 na na 92
Dibenzo(a,h)anthracene ug/kg dw na na 5.7 na na 25
Dibenzofuran ug/kg dw na na 48U na na 47U
Fluoranthene ug/kg dw na na 44 na na 170
Fluorene ug/kg dw na na 48U na na 47U
Indeno(1,2,3-cd)pyrene ug/kg dw na na 14 na na 51
Naphthalene ug/kg dw na na 48U na na 47U
Phenanthrene ug/kg dw na na 17 na na 50
Pyrene ug/kg dw na na 32 na na 120
Total HPAHs ug/kg dw na na 214 J na na 800 J
Total LPAHs ug/kg dw na na 22 na na 61
Total cPAHs ug/kg dw na na 29J na na 110J
Total PAHs ug/kg dw na na 236 J na na 860 J
Phthalates
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS542- | LDW-SS543- | LDW-SS544- | LDW-SS545- | LDW-SS546- | LDW-SS547-
Chemical Unit 010 010 010-comp 010 010 010
Bis(2-ethylhexyl)phthalate ug/kg dw na na na na na na
Butyl benzyl phthalate ug/kg dw na na na na na na
Diethyl phthalate ug/kg dw na na na na na na
Dimethyl phthalate ug/kg dw na na na na na na
Di-n-butyl phthalate ug/kg dw na na na na na na
Di-n-octyl phthalate ug/kg dw na na na na na na
Other SVOCs
1,2,4-Trichlorobenzene ug/kg dw na na na na na na
1,2-Dichlorobenzene ug/kg dw na na na na na na
1,3-Dichlorobenzene ug/kg dw na na na na na na
1,4-Dichlorobenzene ug/kg dw na na na na na na
2,4,5-Trichlorophenol ug/kg dw na na na na na na
2,4,6-Trichlorophenol ug/kg dw na na na na na na
2,4-Dichlorophenol ug/kg dw na na na na na na
2,4-Dimethylphenol ug/kg dw na na na na na na
2,4-Dinitrophenol ug/kg dw na na na na na na
2,4-Dinitrotoluene ug/kg dw na na na na na na
2,6-Dinitrotoluene ug/kg dw na na na na na na
2-Chlorophenol ug/kg dw na na na na na na
2-Methylphenol ug/kg dw na na na na na na
2-Nitroaniline ug/kg dw na na na na na na
2-Nitrophenol ug/kg dw na na na na na na
3,3'-Dichlorobenzidine ug/kg dw na na na na na na
3-Nitroaniline ug/kg dw na na na na na na
4,6-Dinitro-o-cresol ug/kg dw na na na na na na
4-Bromophenyl phenyl ether ug/kg dw na na na na na na
4-Chloro-3-methylphenol ug/kg dw na na na na na na
4-Chloroaniline ug/kg dw na na na na na na
4-Chlorophenyl phenyl ether ug/kg dw na na na na na na
4-Methylphenol ug/kg dw na na na na na na
4-Nitroaniline ug/kg dw na na na na na na
4-Nitrophenol ug/kg dw na na na na na na
Aniline ug/kg dw na na na na na na
Benzoic acid ug/kg dw na na na na na na
Benzyl alcohol ug/kg dw na na na na na na
bis(2-chloroethoxy)methane ug/kg dw na na na na na na
bis(2-chloroethyl)ether ug/kg dw na na na na na na
bis(2-chloroisopropyl)ether ug/kg dw na na na na na na
Carbazole ug/kg dw na na na na na na
Hexachlorobenzene ug/kg dw na na na na na na
Hexachlorobutadiene ug/kg dw na na na na na na
Hexachlorocyclopentadiene ug/kg dw na na na na na na
Hexachloroethane ug/kg dw na na na na na na
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS542- | LDW-SS543- | LDW-SS544- | LDW-SS545- | LDW-SS546- | LDW-SS547-
Chemical Unit 010 010 010-comp 010 010 010
Isophorone ug/kg dw na na na na na na
n-Nitroso-di-n-propylamine ug/kg dw na na na na na na
n-Nitrosodimethylamine ug/kg dw na na na na na na
n-Nitrosodiphenylamine ug/kg dw na na na na na na
Nitrobenzene ug/kg dw na na na na na na
Pentachlorophenol ug/kg dw na na na na na na
Phenol ug/kg dw na na na na na na
PCBs
Aroclor-1016 ug/kg dw na na 39U na na 39U
Aroclor-1221 ug/kg dw na na 39U na na 39U
Aroclor-1232 ug/kg dw na na 39U na na 39U
Aroclor-1242 ug/kg dw na na 39U na na 39U
Aroclor-1248 ug/kg dw na na 31 na na 12U
Aroclor-1254 ug/kg dw na na 55 na na 18
Aroclor-1260 ug/kg dw na na 41 na na 12
Aroclor-1262 ug/kg dw na na 39U na na 39U
Aroclor-1268 ug/kg dw na na 3.9UJ na na 3.9UJ
Total PCBs ug/kg dw na na 127 na na 30
Dioxin/furan
2,3,7,8-TCDD ng/kg dw 0.351J 0.205 U 0.606 0.0610 J 0.276 U 0.299 U
1,2,3,7,8-PeCDD ng/kg dw 0.568 J 0.479J 0.690 J 0.0700 J 0.546 J 0.942 J
1,2,3,4,7,8-HxCDD ng/kg dw 0.641J 0.738 J 0.911J 0.123 J 0.948 J 1.21
1,2,3,6,7,8-HxCDD ng/kg dw 211J 2.20J 2.87 0.197 J 2.77J 3.61
1,2,3,7,8,9-HxCDD ng/kg dw 1.96 J 2.20J 2.73 0.198 J 2.55J 3.81
1,2,3,4,6,7,8-HpCDD ng/kg dw 39.5 42.8 60.1 2.77J 52.3 76.5
OCDD ng/kg dw 367 373 548 21.5 469 754
2,3,7,8-TCDF ng/kg dw 0.423 U 0.370 J 0.927 J 0.0740 U 0.693 U 0.859 J
1,2,3,7,8-PeCDF ng/kg dw 0.238 J 0.181J 0.414 U 451U 0.238 J 0.350 J
2,3,4,7,8-PeCDF ng/kg dw 0.424 J 0.328 J 0.948 0.0590 U 0.461J 0.795J
1,2,3,4,7,8-HxCDF ng/kg dw 1.13J 1.01J 2.60 0.129 J 0.963 J 1.64
1,2,3,6,7,8-HXxCDF ng/kg dw 0.500 J 0.424 J 1.16 0.0610J 0.532J 0.897
1,2,3,7,8,9-HxCDF ng/kg dw 0.0630 U 0.0440J 0.102 U 0.0760 J 0.0580 J 0.0710J
2,3,4,6,7,8-HxCDF ng/kg dw 0.387 J 0.358 J 0.843 J 0.0740J 0.463 J 0.843 J
1,2,3,4,6,7,8-HpCDF ng/kg dw 8.27 8.78 14.0 0.750 J 10.2 14.0
1,2,3,4,7,8,9-HpCDF ng/kg dw 0.577 J 0.609 J 1.15 0.120 J 0.650 J 0.931
OCDF ng/kg dw 27.3 32.5 46.0 2.04J 34.2 53.7
Total TCDD ng/kg dw 2.14 1.76 4.78 0.122J 2.37 5.48
Total PeCDD ng/kg dw 3.79J 3.35J 5.70 0.0700 J 3.95J 7.69
Total HXCDD ng/kg dw 18.3 19.0 26.7 1.55J 22.5 34.2
Total HpCDD ng/kg dw 93.6 105 134 6.44 122 175
Total TCDF ng/kg dw 6.85 5.70 19.4 0.337 J 7.37 16.1
Total PeCDF ng/kg dw 8.26 6.18 18.1 0.0640 J 7.20 24.5
Total HXCDF ng/kg dw 13.8 15.1 271 1.35J 16.2 28.2
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Table A-1-3. Results for all chemicals, grain size, and conventional parameters in 2009/2010 LDW surface sediment samples

LDW-SS542- | LDW-SS543- | LDW-SS544- | LDW-SS545- | LDW-SS546- | LDW-SS547-
Chemical Unit 010 010 010-comp 010 010 010
Total HpCDF ng/kg dw 25.3 28.7 46.0 2.08J 30.2 50.1
Dioxin/furan TEQ - mammal (half DL) ng/kg dw 2.35J 2.06J 3.73J 0.341J 248 J 3.79J
Grain size
Fractional % phi >-1 (>2000 microns) % dw 0.3 01U 0.3 2.0 1.1 1.4
Fractional % phi -1-0 (1000-2000 microns) % dw 0.6 2.0 1.2 14.8 2.6 1.2
Fractional % phi 0-1 (500-1000 microns) % dw 1.9 0.9 5.5 41.0 13.2 1.9
Fractional % phi 1-2 (250-500 microns) % dw 11.9 1.2 14.8 28.1 20.3 8.0
Fractional % phi 2-3 (125-250 microns) % dw 19.4 6.8 11.7 7.9 8.8 17.9
Fractional % phi 3-4 (62.5-125 microns) % dw 21.8 15.4 16.8 2.8 15.4 16.5
Fractional % phi 4-5 (31.2-62.5 microns) % dw 16.9 17.6 13.9 1.2 121 12.7
Fractional % phi 5-6 (15.6-31.2 microns) % dw 9.3 20.9 13.2 0.5 71 141
Fractional % phi 6-7 (7.8-15.6 microns) % dw 6.7 15.4 7.4 0.4 5.9 9.5
Fractional % phi 7-8 (3.9-7.8 microns) % dw 4.2 8.3 4.6 0.4 4.6 6.3
Fractional % phi 8-9 (1.95-3.9 microns) % dw 23 3.4 3.4 0.2 3.5 4.6
Fractional % phi 9-10 (0.98-1.95 microns) % dw 1.8 24 2.2 0.1 2.5 2.5
Fractional % phi 10+ (<0.98 micron) % dw 2.8 5.7 5.1 0.7 2.9 3.3
Total gravel % dw 0.3 0.1U 0.3 2.0 1.1 1.4
Total sand % dw 55.6 26.3 50.0 94.6 60.3 45.5
Total silt % dw 37.1 62.2 39.0 2.5 29.7 42.6
Total clay % dw 6.9 11.5 10.7 1.0 8.9 10.4
Total fines (percent silt+clay) % dw 44.0 73.7 49.7 3.5 38.6 53.0
Conventionals
Total organic carbon (TOC) % dw 1.16 3.64 1.88 1.01 2.60 2.04
Total solids % ww 62.00 45.40 62.70 77.40 58.90 52.30 J

@ This is a field duplicate sample of the sample directly preceding

it.
dw — dry weight

HPAH — high-molecular-weight polycyclic aromatic hydrocarbon

J — estimated concentration

LPAH — low-molecular-weight polycyclic aromatic hydrocarbon

na - not analyzed

PAH — polycyclic aromatic hydrocarbon
PCB - polychlorinated biphenyl

SVOC - semivolatile organic compound
TEQ - toxic equivalent

U — not detected at reporting limit shown

UJ — not detected at estimated reporting limit shown

ww — wet weight
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Table A-1-4. Results for OC-normalized SMS chemicals in sample LDW-SS527 and associated

£iaold -l [H + 1
Analyte | unit | Lbw-sss27-010 | Lbw-ss603-010° | s@s | csL |
PAHs
2-Methylnaphthalene mg/kg OC 0.92U 0.82 U 38 64
Acenaphthene mg/kg OC 0.50 J 0.45J 16 57
Acenaphthylene mg/kg OC 0.92U 0.82 U 66 66
Anthracene mg/kg OC 1.4 1.3 220 1,200
Benzo(a)anthracene mg/kg OC 4.3 3.7 110 270
Benzo(a)pyrene mg/kg OC 3.9 3.9 99 210
Benzo(g,h,i)perylene mg/kg OC 2.5 1.9 31 78
Total benzofluoranthenes mg/kg OC 7.98 J 7.74J 230 450
Chrysene mg/kg OC 6.9 5.8 110 460
Dibenzo(a,h)anthracene mg/kg OC 1.2 0.91 12 33
Dibenzofuran mg/kg OC 0.92U 0.45J 15 58
Fluoranthene mg/kg OC 8.7 9.5 160 1,200
Fluorene mg/kg OC 0.50 J 0.45J 23 79
Indeno(1,2,3-cd)pyrene mg/kg OC 2.3 1.9 34 88
Naphthalene mg/kg OC 0.92U 0.82 U 99 170
Phenanthrene mg/kg OC 3.1 3.9 100 480
Pyrene mg/kg OC 7.8 7.0 1,000 1,400
Total HPAHs mg/kg OC 45J 42.4J 960 5,300
Total LPAHs mg/kg OC 5.46 J 6.05J 370 780
Phthalates
Bis(2-ethylhexyl)phthalate mg/kg OC 15 9.5 47 78
Butyl benzyl phthalate mg/kg OC 1.0 0.91 4.9 64
Diethyl phthalate mg/kg OC 0.69 U 0.62 U 61 110
Dimethyl phthalate mg/kg OC 0.69 U 7.4 53 53
Di-n-butyl phthalate mg/kg OC 0.92 1.5 220 1,700
Di-n-octyl phthalate mg/kg OC 0.92U 0.82U 58 4,500
Other SVOCs
1,2,4-Trichlorobenzene mg/kg OC 0.28 U 0.25U 0.81 1.8
1,2-Dichlorobenzene mg/kg OC 0.28 U 0.25U 2.3 2.3
1,4-Dichlorobenzene mg/kg OC 0.28 U 0.25U 3.1 9.0
Hexachlorobenzene mg/kg OC 0.28 UJ 0.25 UJ 0.38 2.3
Hexachlorobutadiene mg/kg OC 0.28 U 0.25U 3.9 6.2
n-Nitrosodiphenylamine mg/kg OC 0.28 UJ 0.25 UJ 11 11
PCBs
Total PCBs mg/kg OC 4.2 3.2 12 65

@ This is a field duplicate sample of LDW-SS527-010
CSL - cleanup screening level
HPAH — high-molecular-weight polycyclic aromatic hydrocarbon
J — estimated concentration
LPAH — low-molecular-weight polycyclic aromatic hydrocarbon
OC - organic carbon
PAH — polycyclic aromatic hydrocarbon
PCB — polychlorinated biphenyl
SMS - Sediment Management Standards
SQS - sediment quality standards
SVOC - semivolatile organic compound
U — not detected at reporting limit shown
UJ — not detected at estimated reporting limit shown
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Table A-1-5. Results for laboratory duplicates for dioxins and furans in 2009/2010 LDW surface sediment samples

LDW-SS505-010 LDW-SS520-010 LDW-SS534-010 LDW-SS536-010
Laboratory Laboratory Laboratory Laboratory
Original Duplicate Original Duplicate Original Duplicate Original Duplicate
Chemical Sample Sample PD] Sample Sample [RPD] Sample Sample [RPD] Sample Sample |RPD
1,2,3,4,6,7,8-HpCDD 402 382 5 209 182 14 59.4 59.1 1 26.9 23.9 12
1,2,3,4,6,7,8-HpCDF 74.4 72.7 2 38.9 33.5 15 10.7 12.1 12 5.15 4.66 10
1,2,3,4,7,8,9-HpCDF 5.37 5.20 3 2.65 243 9 0.757 1.18 44 0.401 0.335 18
1,2,3,4,7,8-HxCDD 3.79 3.98 5 249 2.40 4 0.670 0.590 13 0.368 0.383 4
1,2,3,4,7,8-HxCDF 8.61 8.80 2 4.79 4.29 11 1.56 2.75 55 0.662 0.637 4
1,2,3,6,7,8-HxCDD 15.3 14.9 3 8.40 7.71 9 242 2.41 0.4 1.14 1.21 6
1,2,3,6,7,8-HxCDF 2.91 2.86 2 2.22 1.77 23 0.522 0.634 19 0.249 0.239 4
1,2,3,7,8,9-HxCDD 11.1 11.2 1 7.80 7.12 9 1.97 1.80 9 1.03 1.16 12
1,2,3,7,8,9-HxCDF 0.223 0.238 7 0.146 0.140U nc 4.80U 4.84 U nc 524U 541U nc
1,2,3,7,8-PeCDD 212 2.19 3 1.42 1.41 0.7 0.387 0.353 9 0.205U 0.260 nc
1,2,3,7,8-PeCDF 1.17 1.16 1 0.722 U 0.595 nc 0.234 0.228 3 0.107 0.102 U nc
2,3,4,6,7,8-HxCDF 2.36 2.31 2 247 1.29 63 0.449 0.495 10 0.211 0.184 14
2,3,4,7,8-PeCDF 2.65 2.52 5 1.80 1.38 26 0.450 0.560 22 0.215 0.215 0.0
2,3,7,8-TCDD 0.511 0.558 9 0.378 0.378 0 0.169 0.189 11 0.138 0.171 21
2,3,7,8-TCDF 2.26 2.30 2 1.12 1.23 9 0.452 U 0.389 nc 0.271 0.167 47
OCDD 3,900 3,770 3 1,970 1,850 6 683 580 16 291 233 22
OCDF 330 316 4 151 132 13 43.7 45.5 4 18.2 16.0 13
Total HpCDD 1,130 1,090 4 612 541 12 214 146 38 64.2 58.6 9
Total HDCDF 282 275 3 138 117 16 37.7 41.0 8 15.5 13.8 12
Total HXCDD 141 141 0 76.6 73.3 4 22.9 20.0 14 9.74 10.7 9
Total HXCDF 111 111 0 61.5 54.1 13 17.1 19.8 15 7.84 7.15 9
Total PeCDD 14.5 15.8 9 9.88 9.54 4 2.46 2.79 13 1.51 1.56 3
Total PeCDF 46.1 43.3 6 29.3 26.9 9 8.37 8.38 0.1 3.52 3.35 5
Total TCDD 8.1 8.76 8 4.57 4.98 9 1.59 2.57 47 0.912 1.40 42
Total TCDF 33.5 33.8 1 23.7 21.8 8 6.45 6.30 2 4.05 3.24 22
Dioxin/furan TEQ - mammal (half DL) 14.2 14.0 1 8.43 7.58 11 2.65 2.78 5 1.38 1.53 10

nc - not calculated

RPD - relative percent difference

TEQ - toxicity equivalent

U - not detected at reporting limit shown

Lower Duwamish Waterway Group

Port of Seattle / City of Seattle / King County / The Boeing Company

2009/2010 Sampling Results
May 21, 2010
Table A-1-5, 54 of 54



ATTACHMENT 2

Field Notes, Collection Forms, and COCs
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SURFACE SOIL COLLECTION FORM

/Ward SURFACE SOIL COLLECTION FORM

environmental 1L¢

Project Name: LDW Dioxin Surface Sediment Sampiing Projectno.. 04-08-06-29
Date: [2:15 20 Weather: 50, /015y
Sampling Method: _{ il i\_iﬂ_(mc,t( 4e (7( X Crew: 52 _C (. ) -
. . [ Vi b e N2 &
GRAB DATA T Location ID: L [J1\, OO
Latitude: 4 7. S D/ Longitude: /7 7. 34457
Grab time Bottom depth Penetration depth Acceptable Comments:
L (m) (cm) grab (Y/N)
“ - j
N
144D O e Y
SAMPLE DATA sample 0: L DW -S3508 - /()
Sediment type {%) Sediment color Sediment odor Comments: {i.e. organic matter, wood
N debris, shell fragments, sheen, fauna, field
cobble brown surface none (HS duplicate, rinsate blank, etc.)
gravel drab olive ( sllght ) petroleum S
- . A e i
sand (F M C) (brown ) moderate other: o T
B e 3:3"[:\.(\1(“2 oot d&{b NS
silt (gray strong ; '
/t:ray J black
GRAB DATA [ Location ID: / iYW/~ D55 )%
Latitude: 4] 54| é"?‘ Longitude: !27. 7)%505
Grab time Bottom depth Penetration depth Acceptable Comments:  CClleet ddc Achenal
(m) (cm) grab (Y/N) Sedweiny b duhcake o
w . . V
2070 9, [0 Y locabien U3t aloove.
CHO ) prea_of
ex pased seclimend”
SAMPLE DATA samplen: L OW-35528-01¢) Aand LOW-SSG0[ =i
Sediment type (%) | Sediment color: | Sediment odor: Comments: (i.e. organic matter, wood
debris, sheli fragments, sheen, fauna, field
cobble brown surface none H.S duplicate, rinsate blank, etc.)
gravel drab olive slight petroleum
A { face sheil f/ i fUM”b
‘fsaf]g F /@ moderate other:
/snt PR strong
clay

W !'Xti 4



SURFACE SOIL COLLECTION FORM

X110/ Ward  SURFACE SOIL COLLECTION FORM

environmentat 11¢

Project Name:

L.LDW Dioxin Surface Sediment Sampiing

Date:

1215 2009

SamplingMethod: __[) > { ¢ ollection

Projectno.. _04-08-06-29

Weather:

Crew: _

503, liyht Preeze.

S, C

—I Location ID: L[\ = 3552

GRAB DATA
- ¥ p Fa W
Latitude: Af’} v F);')‘}‘XQ Longitude: /] 7. 820/5’
Grab time Bottom depth Penetration depth Acceptabile Comments;
(m) {cm) grab {Y/N}
223 @ [0 )4 DN e, Liciid, fers Tl
11 Saim Vi /mcy a4rCc
SAMPLE DATA sampleid: (. DW - SSRAC )
Sediment type (%) Sediment color Sediment odor Comments: {i.e. organic matter, wood
B debris, shell fragments, sheen, fauna, field
cobble é)roWnsurf ’_‘O”e i H?S duplicate, rinsate blank, etc.)
gravel drab olive { slight (:l_\petroleum frace il ?vi}‘y?,‘;w,/"'lﬂ'
san(U ‘{MC) brown moderate other. N L o by
e ‘ pooaed defs
( silt‘,,/ gray strong
clay (| black >
“Nial e T
GRAB DATA | Locationip: LW ~35509
Latitude: 4], HOY (0 Longitude: | 22 55035
Grab time Bottom depth Penetration depth Acceptable Comments:
{m) (cm) grab (Y/N)
e IRV . :
2200 O [0 7
SAMPLE DATA sample : L [)IN"SSE0T -0 jO
Sediment type (%) Sediment color: | Sediment odor: Comments: (i.e. organic matter, wood
o TN debris, shell fragments, sheen, fauna, field
cobble »«b"OW” surface .2 { one HaS duplicate, rinsate blank, etc.)
gravei drab olive slight petroleum e <J ({‘ bl’)s
sand{ MC brown moderat other. y
: ﬁ\ ) © Sive erganic prcfler”
(siit_if gray - strong
clay @laé}




SURFACE SOIL COLLECTION FORM

W ing/Ward

A4 .
environmental L'C

SURFACE SOIL COLLECTION FORM

04-08-06-29

Project Name: LDW Dioxin Surface Sediment Sampling Project no.:
Date: { 'B-»} /09 Weather: _ (\NCyz iS5
R A, 2y by
sampingMethod: _L-Dlppi=S540S crew: o7 LA, MY N
%\W-}} é Vaan V82N
GRAB DATA T Location ID: i ~SS ¢S
Latitude: /‘}_"}" 24, (0S| Longitude: | X D0, Fr3 ) {p
Grab time Bottom depth Penetration depth Acceptable Comments:
(o {4» (cm} grab (Y/IN)
U5 (9 £ &) N N0 A G A N ks
=g . = 4 o
0PID 9 G 2 N. Hlebnns jn Grih
G 2.7 Iy
OPL> 304 |5 Y
SAMPLE DATA SampleD: L Dw - SHSVS - 0
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood
T TUENTN debris, shell fragments, sheen, fauna, field
cobble Cbrown surface J @.ﬂf,./ HzS duplicate, rinsate biank, etc.)
_— light | '
gravgi ‘ h’“u‘“ sligh petroleum _‘)(/\Q,L'{)
sand@M C) moderate other:
Ty
G_iit gray strong
clay /1 black )
GRAB DATA TLocation o LW -SSP
Latitude: 9 F. SR & @ Longitude: [ M), 3{ &I
Grab time Bottom depth Penetration depth Acceptable Comments:
WH—— {cm) grab {Y/N}
0916 1% & 20 Y

s

sample ID:  LOW " 38620 - 1O

SAMPLE DATA
Sediment type (%) | Sediment color: | Ssdiment odor: Comments: (i.e. organic matter, wood
e g 7 wb debris, shell fragments, sheen, fauna, field

cobble Cbrown. surface none H:S duplicate, rinsate biank, etc.)
grave/i ) drab olive |~ glight petroleum OV L. / P [ gowt (fibwr s
sandkv(lE)M C) brown moderate other: '{9( @S bie Do~ g){u) (e

o T - .

sit_) gray_ strong ttvwn

L clay @Iac@




\\

SURFACE SOIL COLLECTION FORM

ﬁ Ward SURFACE SOIL COLLECTION FORM

7 environmental ¢

ProjectName: _LDW Dioxin Surface Sediment Sampling Projectno.:. 04-08-06-29

Date: J /1] 09 Weather: ___ ¢\ EargyeS 7] g o
sampingMethod: /i €ears . SIng UL crw: BB RE MY

GRAB DATA | Location ;LD =558 A

Latitude: 4 ? “5 A (dﬁ‘(ﬁ

Longitude: | D-2~: 530 3%

Grab time Bottom depth Penetration depth Acceptable Comments:
{cm) grab (Y/N)
(55 @A - N Weshe d owk”
4 7 ) iﬁ‘
5 . /j;) c(/’ N y
936 .0 ~ N Coblol =g Sediviend
940 00 1 13 '
SAMPLE DATA SampleID: LD ~SSEX0 - CID
Sediment type (%) Sed:ment color Sed;ment odor Comments: (i.e. organic matter, wood
e debris, shell fragments, sheen, fauna, field
cobble gbrown surface & "°E‘i! H.S dupiicate, rinsate blank, etc.)
griavel it | drab olive slight petroieum Pi s Clalpn & St 5
ol W /
sand @) brown moderate other: 5 / o e
Kf—\ e SP 1 (‘_ { ! (jl./( \ i v ~.(’ R ALV _\\
si It (RS e POIS ov” ;
[ ngr“ay oA | strong
clay black
GRAB DATA TLocation D LA ~SNED.ST
Latitude: 47§ 3925 Longitude: | Dd-, 331 L F
Grab time Bottom depth Penetration depth Acceptable Comments:
iy [(J—aym  {cm) grab (Y/N)
[Jop. T & - N} vy A e el nend”
100y 23 - N v it
PN ) - ) 7
100% 3.1 m A N
SAMPLE DATA SampleiD: LW - 85528 - 010
Sediment type (%) Sediment color: qulm_ent odor: Comments: {i.e. organic matter, wood
debris, shell fragments, sheen, fauna, field
cobble brown surface \“E'_‘_i_,) H,S duplicate, rinsate blank, etc.)
gravel i drab ;:ive slight petroleum Lo, Pyt Shald
sand (F ﬁ) @ moderate other: /w/\;)vmwlfg JJ'{',_{G\S}, PELN/A
‘a4 T A 5 L Ry
silt B'UYV‘Q« gray strong UL ({/Y\ :‘E’\C’vl‘.&cw AL DA,
SO MRS
clay black {
-, b S N
> [0]] 2 m 5 {ivy ]\L
[ciS 2# N4

W o




SURFACE SOIL COLLECTION FORM

ProjectName:  LDW Dioxin Surface Sediment Sampling Projectno. 04-08-06-29
Date: A lefe  Weater  (yey(ask/rets 7/\./ LAl
SamplingMethod: <) /\;J{ £ Vdun Ve crew: A 2 6/ MYy
N i T l
GRAB DATA [ Locationin: LD - S5 57 §
Latitude: - F 55 F/ Longitude: ) 12, 34/ / 53
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) {cm) grab (Y/N)
" B -
083 3. 2 1
SAMPLE DATA Sampie ID: LD (1) ~ SSS IS -010
/Sw ediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood
C N /”"\»5 debris, shelf fragments, sheen, fauna, field
( c@bﬂ;\& WL Q_W_evgur,face) Jonf HS duplicate, rinsate blank, etc.)
(gravei J drab olive slight petroleum CVCU) ShadAS ¢ hi{
sand (F M C) brown moderate other: QI“WV maties
SRR . N
@ @)y | swong
clay (@ St
GRAB DATA T Location ID: | D4}~ SSE0|
Latitude: “F#., S¢ Ca()/f Longitude: [ 345 (4
Grab time Bottom depth Penetration depth Acceptable Comments:
{m} {cm) grab (Y/N)
1123 -9 9 tm N
1)2-9 - -~ N IWAShed owd™
[13] ~ — N b’
SAMPLE DATA sample ID: (D -S58C1 - 010
Sediment type (%) Sediment color: /Spgg&mem odor: Comments: (i.e. organic matter, wood
= debris, shell fragments, sheen, fauna, field
Co?f"e brown surface  (( i‘ﬂ; H2S duplicate, rinsate blank, etc.)
<g|_'§_\_:_j@ - Zrab olive slight p:ahtrofeum S\’\é ({ (/w\ iy \‘{’f)
san\ ( ) rown moderate other: i?léow% bibfpn} Shaen pc e {,..
@ ﬁ@ strong I/OJ/ {}{ oy
clay biack
> 3 - N ditong
I3 N e - geh ek
. e —n ; i
H > N N .{/Vv»Pﬁa
1 39 4 O™ RN \(




SURFACE SOIL COLLECTION FORM

Win

Project Name:
Date:

_LDW Dioxin Surface Sediment Sampling

(1) 09

Sampling Method: Si‘\/\p‘j W Vet U édon

1/ Ward SURFACE SOIL COLLECTION FORM

environmental ¢

Projectnio: _04-08-06-29

Weather:

Crew: 0/)1%] R&] IMEZ'

Ve sh,

AN

’ Location ID:

GRAB DATA D - SSSD4
Latitude: 4 7, S{v ?‘?)(p Longitude: /)2 . 3¢5 33
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
. f— R { S
[>AS N wiashid dvd
(25T 19.7F [ Y
SAMPLE DATA sample iD: LW ~ 5504 -0 10
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood
el debris, shell fragments, sheen, fauna, field
cobbie brown surface (i‘_’fe / H.S duplicate, rinsate blank, etfc.)
gravel drab olive slight petroleum \(4 ﬂ’( W‘fj’ e j—s
san (F C) {‘LI\ brown moderate other; ()(—)Iﬁ-\b (L8 (,«)00(( A "A-BL oL 1;{’55
sut // }fb (h’ \Q g’ra;- ) strong S ’
clay “black
GRAB DATA | Locationin:  LOW = SS50(,
. ey Yy - . —
Latitude: 4 7SS 33 Longitude: | 3>~ D9 (24
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) {cm) grab (Y/N)
. ‘.\ .
31 B 15 Y
SAMPLE DATA sample 10: L DWW - SSSUL ~OL0
Sediment type (%) | Sediment color; | Sediment odor: Comments: (i.e. organic matter, wood
SRR N debris, shell fragments, sheen, fauna, fieid
cobble brown surface nons H,S dupiicate, rinsate blank, etc.)
gravel drab olive slight petroleum 3 nadA M 5) i M[ < W msS
sand (F M C) brown moderate other: )
=y o
il /6573 strong
clay black




SURFACE SOIL COLLECTION FORM

A/ inc/Ward SURFACE SOIL COLLECTION FORM

nvironmentat 11¢
Project Name:

Date:

{1/1 { {0 9
Sampling Method: %)\r\c?}lf JAUA JoZe

Weather: L[{’}VU(AQ J VT a/(/(’ A AN

- RA £ Wy
ome B RE MY

£y
CA™

GRAB DATA lL.ocation ID:

Latitude: < 7. Sl 311

SSEoF
Longitude: /)., 39 75 F

Grab time Bottom depth Penetration depth Acceptabie Comments:
{m) {cm) grab {Y/N)
1334 1~ 20 Y

SAMPLE DATA sample iD: LW ~SSSDT 010 und Ll -SS0 - -010
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood
e # Y debris, shell fragments, sheen, fauna, field
cobble u"‘”” surfac \Jjone s H.S duplicate, rinsate blank, etc.)
gravel drab olive slight petroleum x} %L( {Y&i vindy st . 'ﬁ\ﬂ' 573
sand (F M C) brown moderate other: Lok Sh i J J
/‘ﬁ’t“w\ C = t B . (Y &LV B
si gray ) strong - .
= Feld dasph cot
clay biack
GRAB DATA [ LocationiD: L iDLy - S50 SSS1O
Latituge: <47}, 55900 Longitude: | X« 34 7/
Grab time Bottom depth Penetration depth Acceptable Comments:
{m} (cm) grab {Y/N)
./ ) 1 F
[403 4.0 s Y
SAMPLE DATA sampte ID:_LOW - $$510-010
Sediment type (%) Sediment color: Sggjment odor: Comments: (i.e. organic matter, wood
e Y debris, shelt fragments, sheen, fauna, field
cobble (@_"ﬂfyﬁéﬁf) @ofe/ H.S duplicate, rinsate biank, etc.)
gravel g drab olive slight petroleum Shatd g) {:1 Zyg,?cf,@.a,.i‘cf S,
sand@)vl C) brown moderate other: Avacina e
ey O e 194 (J -
G;r_lt ) ReY; (ﬂ gray strong
clay black




SURFACE SOIL COLLECTION FORM

WW/ing/Ward SURFACE SOIL COLLECTION FORM

environmental LL¢

Project Nare: LDW Dioxin Surface Sediment Sampling Projectno: 04-08-06-29
Date: i}}m"’;[ () Weather: _pcyy Ny clovede . Soune vt
Sampling Method: s;-\w?_u. VO &2 %f> .Qﬂ MV
GRAB DATA I LocationID: _ LLNj4) =SS ST
Latitude: ~7 7. 55 (L OF Longitude: [ 39490
Grab time Bottom depth Penetration depth Acceptabie Comments:
{m) {cm) grab (YIN)
B i o ]
14 F 529 S Y

SAMPLE DATA sampleD: LD - SS§ 1) - 010
Sediment type (%) Sediment.golor Sediment odor Comments: (i.e. organic matter, wood
e debris, shell fragments, sheen, fauna, field
cobble (\btiwnsiligce/ none @?,S/Su I W] duplicate, rinsate biank, etc.)
gravel drab olive slight petroleum Ling u (Q’?’x ()\ W;\/’S
sand C) brown moderate other: ;
i, VV (}v’/\"\ S
silt Ngray ./ strong
clay black
i— ) T Low - X
GRAB DATA Location ID;  L-Di) = 56 149
Latitude: di 7.5 55 6 ?’ Longitude: | 2L RFFR )
Grab time Bottom depth Penetration depth Acceptable Comments:
{m) {cm) grab (Y/N)
) o, s , "
{12} 2.9 |2 Y
SAMPLE DATA samplen: LD ~5S Sl ~ 010
Sediment type (%) Sediment color: Sed_;m\snt odor: Comments: (i.e. organic matter, wood
AR debris, shell fragments, sheen, fauna, field
cobble d brown sfffi‘i‘?) ‘none / H.8 duplicate, rinsate blank, etc.)
gravel |56 ove slight petroleum gv\é(l( 7’)/314 naends, wevd
sancéF C) brown moderate other: '(YZU/ e VJ'S
silt_ gray) strong
clay black




s

SURFACE SOIl. COLLECTION FORM

"W irnog/Ward SURFACE SOIL COLLECTION FORM

environmental L\<¢

Project Name: LDW Dioxin Surface Sediment Sampling Projectno.: 04-08-06-29 -
Date: [/ te) 9 Weather: __.{ c'mcém

) 0 i
Sampling Method: 5 ‘sW:} L vitea Vigan crew: R4 7_& my B
GRAB DATA I Location ID; LD ~SS57(9)

Latitude: 4?’ . %.‘4 ? (Ij(é’

Longitude: | X)-. 33934

Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)

453 (12 >0 Y
SAMPLE DATA SamplelD: LW — 5SS -01D
Sediment type (%) Sediment color Sedlme nt cdor Comments: (i.e. organic matter, wood

( debris, shell fragments, sheen, fauna, field
cobbie rowﬂjlfiﬁ?f ) none H.S duplicate, rinsate blank, etc.)
gravel drab olive slight petroleum Sl FO{{(['@ f7 {cie b
sand (EAM C) brown moderate other: wmeLiér
;:y-\ T
@f/ \gy strong

clay biack
GRAB DATA l LocationID: LW - S5 (p

Latitude: 1 F. 5 S D.30

Longitude: | >~ 34 LF

Grab time Bottom depth Penetration depth Acceptable Comments:
(m) {cm) grab (Y/N)
150k o9 HPN i
SAMPLE DATA samplep:  LDWU - S8514 01O
Sediment type (%) Sedp_mgnwtﬁqo!or Sediment odor: Comments: (i.e. organic matter, wood
Gomnarzs (o) o e, g e
gravef/m drab olive slight petroleum @V—ﬁ,&m ¢ onaff d«v’) {,\.(c»\g e
.sf_ﬁ\ (FMC) brown moderate other: F{.'_u.
fsifg ) @? strong
clay black




SURFACE SOIL COLLECTION FORM

Wing

environmental 1<

Ward SURFACE SOIL COLLECTION FORM

Project Name: LDW Dioxin Surface Sediment Sampling Projectno.:  04-08-08-29
Date: 121609 Weather avacasif/ jeul (-5 on
Sampiing Method: "-S’\\(\a}'u‘. Vo VL~ o Crew: %’%\S, R MY
/
GRAB DATA [ Location1D: LD “SSS|F
Latitude: 4F SS9 Longitude: | )-)-. 34 (.
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) {cm) grab (Y/N)
- o
(520 (p.>- 15 Y
SAMPLE DATA sampleID: (W - SSS 1} ~OID
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood
Bt S N Pt debris, shell fragments, sheen, fauna, field
CF’b?'Si '\brg\fﬂ.i"ﬁa/ none- H.S duplicate, rinsate blank, etc.)
: g@)&w‘b drab olive slight petroleum Sild W\ W\LVJS
\éan@ C) brown moderate other; J
It gray
@ d \% & 3’) strong
clay btack
GRAB DATA ] Location ID: LD )= SS9
Latitude: 4 F, S4E99 Longitude: [0~ 339
Grab time Bottom depth Penetration depth Acceptable Comments:
{m) {cm) grab (Y/N)
1S3%F 1>.9 %o, Y
SAMPLE DATA sampleD: DA = D1 E -0l ©

Sediment type (%)

ot

Sediment color:

Sediment odor:
SN

Comments: (i.e. organic matter, wood
debris, shell fragments, sheen, fauna, field

cobbie q bm""”j‘i"_ffce/‘ 1 1ons HzS duplicate, rinsate blank, etc.)
gravel drab olive slight petroleum
san((F)M C) brown moderate other;
gy @ strong
cla; black

N




Win

environmental ¢

/Ward SURFACE SOIL COLLECTION FORM

Project Name: LDW Dioxin Surface Sediment Sampling Projectno.: _04-08-06-29
Date: )9// 1" [ 09 Weather: vy TSl }/ e v s
SamplingMethod:  STAALL. Vi, Y/ edin crew: RR £ MY
7 1 / :
GRABDATA _ .4, | Location ID:  LDix) ~SSS ] R
Latitude: <} 7. S=4F68540 1 | Longitude: 1)), 233363 20 P i
Grab time Bottom depth Penetration depth Acceptable Comments:
{m) {cm) grab (Y/N)
T {3{5 - } P . /
1551 0S4 20 i
SAMPLE DATA sampie ID: _ LDW - SS50.({- 01O
Sediment type (%) Sediment color Sedlment odor Comments: {i.e. organic matter, wood
TR debris, shell fragments, sheen, fauna, field
cobble q\p_fgtvffi@/ j’ﬂ’]ﬁ/ HaS duplicate, rinsate blank, etc.)
gravel drab olive slight petroleum
san /(F C) brown moderate other:
/;r—f-‘::' -
( sﬂt) gray J strong
C clay ) black

l Location 1D: (LD = SSED__

GRAB DATA
Latitude: “‘;/TL 5429 -4 Longitude: | e R3O
Grab time Bottom depth Penetration depth Acceptable Comments:
{m) {cm) grab (Y/N)
e ll (.9 20
}
SAMPLE DATA sample 1D:  LADIA - SSED -0 O

Sediment type (%) Sedlment color: | Sediment odor: Comments: (i.e. organic matter, wood
N G debris, shell fragments, sheen, fauna, field

cobble brgﬂg_fﬁiace/ Nnone HaS duplicate, rinsate biank, etc.)

gravel drab olive slight petrofeum P Lt mattéy”

sang’ (F M C) brown moderate other:

silt d gréy// strong
Glay3 Swve U | black

e




SURFACE SOIL COLLECTION FORM

Y

%X/j 1/Ward SURFACE SOIL COLLECTION FORM

environmental ¢

Project Name: LDW Dioxin Surface Sediment Sampling Projectno:. 04-08-06-28
Date: _ J_H ) ]0O9 Weather: _ (I Ev (S
Sampling Method: \y\%u Vel yedan Crew: 3 f:’»} RE Y
GRAB DATA TLocation o LD ~SS5

Latitude: 47’ 59155 Longitude: | >3- - 23249

Grab time Bottom depth Penetration depth Acceptable Comments:
{m) (cm) grab (Y/N}
015] @5 (& Y
SAMPLE DATA Sample ID:;

Sediment type (%)

Sediment color

Sednment odor

Comments: (i.e. organic matter, wood

Gomare (e ) s s, e, . o
gravel drab o!;ve shght petroleum Cloun 3,\“(‘ (ve érj ey V{S
sandC)Vl C) brown moderate other:
(s s;l j d §ra?) strong
clay bfack
GRAB DATA | Locationip: LU =SS5 F
Latitude: <{ F. S 3 %Ry Longitude: | -2~ S>FEF

Grab time Bottom depth Penetration depth Acceptabie Comments:

{m) {cm) grab (Y/N)
0Dt (o F pYo; Y

\ib

SAMPLE DATA

Sample ID;

LW ~SS$E 33

U)b\, SN

-R2R el Lo <S03 O

Sediment type (%)

Sediment color.

Sediment odor
\

Comments: (i.e. organic matter, wood
debris, sheli fragments, sheen, fauna, field

C(,’P E_Ie ij.’_,v! Q..§91fade Cﬂﬂ!’e - H.S duplicate, rinsate blank, etc.)
gr 8\1(9?) Sving drab olive slight petroleum Shddin poledS
sand/(F/M C) brown moderate other: { N C
e = Loy adie pl e dnd
iﬁ{ ) gray ) strong A puplicad e
p i U
clay black J {W VP




SURFACE SOIL. COLLECTION FORM

Wing/Ward SURFACE SOIL COLLECTION FORM

environmental 1<

Project Name: LDW Dioxin Surface Sediment Sampling Projectno.: 04-08-06-29
Date: i ,)_.’f 17'-]/ (,\j Weather: (Mw%%\ ('{bw—) [T PVN
Sampling Method:  Sywa il Grpn v d2en Crew: {5 EQP) . M
B) i
GRAB DATA i LocationtD: LD ~SS5 3D
- - N Loy .
Latitude: 4‘7‘ S '3 l/fS Longitude: [y %l éj 3 !
Grab time Bottom depth Penetration depth Acceptable Comments:
{m) (cm) grab (YIN)
0840 - T N N 2 éys [y adn D
OG> 4.0 R Y
SAMPLE DATA Sample ID: Lowd - SSE3) -~
Sediment type (%) Sediment odor Comments: (i.e. organic matter, wood
e debris, shell fragments, sheen, fauna, field
cobble Goni) H2S duplicate, rinsate biank, etc.)
gravel drab olive slight petroleum it }0“06( M/\& Py K) {1 l 7V
L
sanrﬁ)\ﬂ C) brown moderate other: {)\c\,{"{ é.f) /
DN TN
silt ra stron
¢ Gay> g
clay black
GRAB DATA 1 Location ID: (D w) - 5SS 34
Latitude: 4 F. S 3100 Longitude: | X0~ 31 F).S
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) {cm) grab (Y/N)
N 3 - ey
D5 (] 1 ¢
SAMPLE DATA sampletn: LD~ SS5 34 -0W0
Sediment type (%) Sed:ment color Sediment odor: Comments: (i.e. organic matter, wood
b ’ o debris, shell fragments, sheen, fauna, field
cobble \P_’OW" S“"fac‘?) none ) H.S duplicate, rinsate blank, etc.)
gravel drab ofive silght petroleum (' 7 el Az ma\-\//s’ WOV
sand@) brown moderate other: Sty OV ("\)\c\ Y. A S
(énlt) gray ) strong
clay black




SURFACE SOIL COLLECTION FORM

Wing/Ward SURFACE SOIL COLLECTION FORM

environmental LL¢

LDW Dioxin Surface Sediment Sampling

Projectno.: _04-08-06-29

ey

L

Project Name: ] .
Date: Zz}\,} l'“?""z 09 Weather: __ i f/’btq ¢ ov»:(,a\ CoA
Sampling Method: SW\.SL'&: ot (LN Crew: &f) L{’; M \:/
GRAB DATA | LocationD: L Dt - 25
Latitude: 4 F. S3C0 ) Longitude: f,)é)-- 2041
Grab time Bottom depth Penetration depth Acceptable Comments:
E . (m) (cm) grab (Y/N)
09— - - N AiknsS
ONs” - - N SHUC i ey
)19 - — N AASE ¢ blevecd el [(etibly.
SAMPLE DATA sample ID:  LDw) — SSSRS - G
Sediment type (%) Sediment color Sediment odor Comments: {i.e. organic matter, wood
= debris, shell fragments, sheen, fauna, field
cobble brown surface "O”e) H.S duplicate, rinsate biank, etc.)
:gravet_:) drab olive :I|ght petroleum ﬁ)t USS el ol Addrn s
sand @t‘ (_broy browT:) moderate other:
Sﬂt\) gray strong
clay biack
GRAB DATA | Locationn: (DL - S5S 3
Latitude: */f?‘ S:)"(C?f(ﬂ g Longitude: § D~ 313 9
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) {cm) grab (Y/N)
0944 9.4 [>~ e
SAMPLE DATA sampleD: [ DWW =S¥ 30 010
Sediment type (%) Sediment color: | Sediment odor: Comments: (i.e. organic matter, wood
N debris, shell fragments, sheen, fauna, field
cobble brown surface Q\‘T?fi . H.S duplicate, rinsate blank, etc.)
gravel . drab olive slight petroleum 5 l li W on Cbﬁ e
san@ ) @ moderate other: A
: s:lt) gray strong
clay black
ol 7 - - NG N A 3,
%> - ) \{
)39 3. F [ N



SURFACE SOIL COLLECTION FORM

Win

/Ward,  SURFACE SOIL COLLECTION FORM

environmental L1¢

Project Name: LDW Dioxin Surface Sediment Sampling Projectno.. 04-08-06-29
Date: | }l/ i }// C )C) Weather: Dém ] Lc,; St (52
Sampling Method: S]\A,;‘){' Iyl LN Crew: :)i 2 ﬁ? F; v
GRAB DATA ] Location 1D: [ D) =S8 3
Latitude: "ﬁ'?“ SHHER Longitude: |3->~» 31 200
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) {cm) grab {Y/N)
[00F 3.5 15 'd
SAMPLE DATA sampleld: LD SSERF ~OI0
Sediment type {%) Sediment color Sedlment odor Comments: (i.e. organic matter, wood
e ™y debris, shell fragments, sheen, fauna, field
cobbie @m“f? ffiicfw/> none// H.S duplicate, rinsate blank, etc.)
grave! drab olive slight petroleum LOGVIAA i‘u_,ér,g S
sand F/f\n } brown moderate other:
@ éra;?) strong
clay black
GRAB DATA { LocationiD: (D¢ ) -~ SS$3 8
Latitude: <+ 7., S2-F5E Longitude:; | D>, 310 3 de
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab {YIN)
100 5.5 4 y
SAMPLE DATA sampled: LW 755534 - 010

Sediment type (%)
cobble
gravel

sand{(F/M C)
/silt)

clay

Sediment color:

[T S

drab olive

brown
P s

Gray.
biack

Cbrown surface.) (\

Sediment odor:

moderate

strong

H2S
petroleum

other:

Comments: (i.e. organic matter, wood
debris, shell fragments, sheen, fauna, field
duplicate, rinsate blank, etc.)

P\cwff‘ pehtan el /5 Ny
¢ YZU) WAL




SURFACE SOIL COLLECTION FORM

-2

Wirg/Ward SURFACE SOIL COLLECTION FORM

environmentat LLC

Projectno.: 04-08-086-29

Project Name: LDW Dioxin Surface Sediment Sampling o L
Date: 2-[1H{ V9 Weather: _ DgM’l,u\ CUN ALY -
Sampiling Method: *Q)N) (0 VA yeéan Crew. BD & i’) f "}j
GRAB DATA ‘ Location ID: D - S8R9
Latitude: 1T 520 04 Longitude: [DD-. 30993

Grab time Bottom depth Penetration depth Acceptable Comments:

(m}) (cm) grab (Y/N)
024 ~— N wSlhad o™
03 F B2 E Y

DN ~SS8) ~0lo

SAMPLE DATA Sampleid: L
Sediment type (%} | Sediment color Seg_:_m>nt odor Comments: {i.e. organic matter, wood
T debris, shell fragments, sheen, fauna, field
cobbie @9}{?_@_%{_@3@) ( none .. HzS duplicate, rinsate blank, etc.)
gravel drab ofive stight petroleum o e L@N 5, N i
sand (F C) brown moderate other: }Wbﬁ‘z £ Shedl (A"'C’lf} wirnds
.._r_..,-'\
silt, fgfﬁy/ strong
clay black
GRAB DATA l LocationID: LD ~ SSE40
Latitude: -4 7" ‘5’9%009 Longitude: | o~ . 210
Grab time Bottom depth Penetration depth Acceptable Comments:
{m) {em) grab (Y/N)
(05T - - N,
g o s .
/ 0 5 - - - N L (LY ‘}')\’fv\g,{/y"f_jﬂ P
- OS S - | O Mambe | Lo [ vy anéthe
SAMPLE DATA Sample ID: LD —~<S540 010
Sediment type (%) Sed|ment color: Sediment odor: Comments: (i.e. organic matter, wood
o debris, shell fragments, sheen, fauna, field
cobble @,"Q H2S duplicate, rinsate blank, etc.)
gravel drab ollve slight petroieum plovnds pedlér | Shall
san@ F/M C) brown moderate other: Az 4 o
/silt ra ,) stron
(st ) g ay.~ 9
clay black
- B B .
(059 : - N |
jle~ - ™~ (AT T jn
. oy gt s ) N
oS ;.L) !;\ \{ Witg s ond



SURFACE SOIL COLLECTION FORM

Win

/Ward SURFACE SOIL COLLECTION FORM

environmental U<

ProjectName: LDW Dioxin Surface Sediment Sampling Projectno.:  04-08-06-29
Date: | !?-—-I/ 09 Weather: S Ui g w‘z,»b) Ve
Sampling Method: Smji 4 Yaun Ve crew: __ (38 ‘ Ry MY
GRAB DATA { Location 1D: - SSSHA P
Latitude: "]7’ S5 ((2) < Longitude: l)-«)ﬂ }9 ? by 3

Grab time Bottom depth Penetration depth Acceptable Comments:

(m) {cm) grab (Y/N)
210 3.4 [ >~ Y

SAMPLE DATA samplein: LD - SSS4y~0 10

Sediment type {%})

Sediment color

Sediment odor

Comments: (i.e. organic matter, wood
debris, shell fragments, sheen, fauna, field

cobble brown surface @51;:) H2S duplicate, rinsate blank, etc.)
gravel drab Elwe slight petroleum Mlacd o0¢ ol f”§ 9 e
sand €l\ﬂ C) brown. moderate other: WdE ol
@) gray strong
clay black '
| GRraB DATA [ Locationip: L)~ SS S 7
Latitude: ﬁ?‘ S Longitude: | >->~. 30103
Grab time Bottom depth Penetration depth Acceptable Comments:
{m) {cm) grab {Y/N)
[235 f L Y
SAMPLE DATA samplei: LD ~S554F-010
Sediment type (%) Sediment color: | Sediment odor: Comments: (i.e. organic matter, wood
cobble Cbrown surface (rone ) HzS Qoplcate, fineat iank, stey e
grav'eh!v drab olive slight petroleum (,(’(Aé UHEw -“Di@v\/{f .M!,L{'{é’«/i
saﬂ@ M C) brqwn moderate other: E}M"Ku vl § '
@) Q;ra; strong
clay black




SURFACE SOIL COLLECTION FORM

\,X/ ﬁ} /Ward SURFACE SOIL COLLECTION FORM

environmental L&
Project Name: LDW Dioxin Surface Sediment Sampling Projectno.: 04-08-06-29

Date: l)nl/ I F / 09 Weather: (™Yl S
Sampling Method: %;13/\::}(3’.€ N N elan crew: 50 RB
‘¢ !
GRAB DATA | Locationin: (I ~SSBA44™
- e ; S s 3 L)

Latitude: 4 F. S1)2TFS Longitude: (D, 301 T ©

Grab time Bottom depth Penetration depth Acceptable Comments:

(m} {cm) grab {Y/IN)
ESPN o '+ Y
SAMPLE DATA sampleD: [ ipp) =S8 54$ -010
Sediment type (%) | Sediment color | Sediment odor Comments: (i.e. organic matter, wood
A debris, shell fragments, sheen, fauna, field

cobble brown surface none ./ H2S duplicate, rinsate blank, etc.)
gravel e drab olive slight petroleum ‘)1/\11 L qrve W«_@mﬂ/s
sanL /C) @) moderate other: LBV VI ! ,ei
silt gray strong thfbm ¢ VV\V"“ v
clay black

GRAB DATA I LocationID: LD () - 5S54

Latitude: 4 ’t SHp39 Longitude: | -0~ S0F 9
Grab time Bottom depth Penetration depth Acceptable Comments:
{m) {cm) grab (Y/N)

130F 3.3 20 '

v

SAMPLE DATA Sample ID: Chu ~SS543-01p

Sediment type (%) Sed!ment color: | Sediment odor: e Comments: (i.e. organic matter, wood _
Gown ss) | e CR Pl Gttt
gravel drab olive ( \s!nghz‘ petroleum Loovin udpe §

sane(_lj) MC) brown moderate other:

() Qg;y ) strong

clay black)




SURFACE SOIL COLLECTION FORM

W/ 1no/Ward  SURFACE SOIL COLLECTION FORM

Project Name:

Date:

Sampling Method: wa\u Ve \JL8d~r

environmental 1t¢

LDW Dioxin Surface Sediment Sampling

IJ«I /09

Projectno.. _04-08-06-29 —
weather. ¢ (Owelen
A O P
Crew: 66’ K (l); \M\’;

GRAB DATA ‘ LocationID: LD ~SSE40.
Latitude: 4}7’ SxX)T @) Longitude: ) - 300¢ 9
Grab time Bottom depth Penetration depth Acceptable Comments:
{m) (cm) grab (Y/N)
i » A{'
132 1] 19 Y
SAMPLE DATA sampleiD: LV - SSS4> - Q10
Sediment type (%) Sediment color Sediment odor Comments: {i.e. organic matter, wood
T debris, shell fragments, sheen, fauna, field
cobble \Erowﬂﬂ‘f@ _none HS duplicate, rinsate blank, etc.)
gravel drab ofive slight petroleum LV I/\O'“Uj
san@@\n C) brown moderate other:
/5757) @ strong
M
clay black
GRAB DATA I Location ID: [ 1)) = SSEA4 )
Latitude: “TF, DXS40 Longitude: | 2. 30903
Grab time Bottom depth Penetration depth Acceptable Comments:
{m) {cm) grab (Y/N)
1339 3 || Y
SAMPLE DATA Sample ID: Lbw -SS$-541-010
Sediment type (%) Sediment color: | Sediment odor: Comments: (i.e. organic matter, wood
debris, shell fragments, sheen, fauna, field
cobble brown surface I’fl“e H.S duplicate, rinsate blank, etc.)
gravel drab olive shght/ petroieum
sanfl (F/M C} @ nﬁoderate other:
e ngnnie
] M_si@ gray strong
clay black




SURFACE SOIL COLLECTION FORM

“X/ind/Ward SURFACE SOIL COLLECTION FORM

environmentat 'L¢

Project Name: L.DW Dioxin Surface Sediment Sampling Projectno.: 04-08-06-29 o
Date: L/ 1F[09 Weather: __(np¢aCEtS - .
Sampling Method: %\\u;\r' L Veun  Védn Crew: a"})%] Kéj My
GRAB DATA | Locationin: LW - ST 2
Latitude: "{ F 55 (31 Longitude: ] D). > 37 +7
Grab time Bottom depth Penetration depth Acceptable Comments:
{m) (cm) grab {Y/N}
110 . 14 Y
SAMPLE DATA sampleid: LD ~SSSTR -010
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood
e T S debris, shell fragments, sheen, fauna, field
cobble \f)fw”j'j'_[fice | one HzS duplicate, rinsate blank, etc.)
gravel drab olive slight petroleumn (})(66"”“;' ¢ prgden s
sand (FMC) brown moderate other: ¢
o2 '.‘v-’\'”\\
@[{) gray si strong
clay k black /
I ; T
GRAB DATA rLocation o LW - SS§)
e g~ vy o H -
Latitude: 4 .55 b3S Longitude: | »->+ 34/ S
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
o W
SAMPLE DATA sampleD: LD~ 551 - 010
Sediment type (%) | Sediment color: | Sediment odor: Comments: (i.e. organic matter, wood
Q T e C debris, shell fragments, sheen, fauna, field
cobble rown surface ; [\none _. HyS duplicate, rinsate blank, etc.)
gravel drab olive slight petroleum Sinegpn ,90(.‘-{(1.4"'3
sand (F M C) brown moderate other: WS
{_ gjit t:gfgy-//\ strong
ciay black




SURFACE SOIL COLLECTION FORM

Wing/Ward ~ SURFACE SOIL COLLECTION FORM

environmental L.C

{

Project Name: LDW Dioxin Surface Sediment Sampling Projectno.: 04-08-06-29
Date: | ‘/H‘/H') Weather ROV~
Sampling Method: gww\)u QA Lo Crew: J&&, RE,
GRAB DATA Kocatton o: L - SSS4F-
Latitude: 4 7. S/] 39 Longitude: [2-J.. 30 [ (o2
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
919 [ =t N NSWEN ¢t et Pescbvain )
- e ” v
9D | [4 ¥
SAMPLE DATA samplein: (DY) -CSSHY 7-0 /7 0
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood
= NN debris, shell fragments, sheen, fauna, field
cobble @“ surface) q o ) HeS duplicate, rinsate blank, etc.)
gravel drab olive slight petroleum
Lodocl o(«Uov"S ATV VIS
sarid (F M C) brown moderate other: L OVAA
@ ) Cgray ) strong
clay black
GRABDATA | LocationD: ({ow -~ $95 -0
Latitude: 47T, 54 <4 Longitude: | D). 33<1R
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
: : -~ \/
100> 5 v D | 4 {
SAMPLE DATA sasiped: )W NS S20 ~0/0
Sediment type (%) | Sediment color: | Sediment odor: Comments: (i.e. organic matter, wood
debris, shell fragments, sheen, fauna, field
cobble Q°W" surfag) H.S duplicate, rinsate blank, etc.)
gravel drab olive slight petroleum ov c‘) Kl 5’%”‘7“3"
sand((FM C) brown moderate other: Vv\(,uf'f’ er
@ @ strong
clay black




SURFACE SOIL COLLECTION FORM

\X/ 1N’Ward SURFACE SOIL COLLECTION FORM

environmental LLC

Project Name: LDW Dioxin Surface Sediment Sampling Projectno.: 04-08-06-29
Date: |/HL)U Weather (WCvT iy b~
N
Sampling Method: %m&«hw& ( GUL AN Crew: Sr\fB%
GRAB DATA | Location ID: LD — SSSD 2~ A~
Latitude: ) | X (» Longitude: [ {, 573U
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
1304 10
SAMPLE DATA sampleiD;:  LIDW —$S¢D»— 010 - A
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood
3 T debris, shell fragments, sheen, fauna, field
cobble brown surfa (\”‘3”5 i H.S duplicate, rinsate blank, etc.)
gravel drab olive slight petroleum ONBAmGe ot ey
sand@) brown moderate other: '\}'
@)m & @ strong
clay black
GRAB DATA l LocationiD: LN —SSCDL-
Latitude: | () (a)( il Longitude: [ ) (5 >
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/IN)
el [0
SAMPLE DATA Sample ID: W - SS0»X-O18 - &
Sediment type (%) Sediment color: Sediment odor: Comments: (i.e. organic matter, wood
e N ik debris, shell fragments, sheen, fauna, field
cobble \b’?‘”" surface) \ none A H2S duplicate, rinsate blank, etc.)
gravel drab olive \tht petroleum ﬂf\f&t&& EWATY J‘JDCJCW"‘\‘—
sand’(FM C) brown moderate other: Mokl ev”
silt ) @ay, strong
clay black




SURFACE SOIL COLLECTION FORM

Win

Ward SURFACE SOIL COLLECTION FORM

environmental 'LC

Project Name: LDW Dioxin Surface Sediment Sampling Projectno.. (04-08-06-29

Date: \/HhO Weather  ONEaz ASH”

Sampling Method: \'\(M\LL Qg [A\/ly)p- crew:. SR F153

GRAB DATA | LocationiD: WD) ~SCSDI—C

Latitude: J)-| 0 . i) Longitude: l)—(ﬂ 5910

Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
| 38 LO
SAMPLE DATA SamplelD: (W (v -~ XD -Ot0 —C
~
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood
= ) ~7Y debris, shell fragments, sheen, fauna, field

cobble (brown surface ./ "0“9) HzS duplicate, rinsate blank, etc.)

gravel drab olive slight petroleum oS wakter

C) brown moderate other:

@ e érayf ) strong

clay b P black

GRAB DATA l LocationID: [ D) —SS50)-D

Latitude: DO F 02 Longitude: | L@ 210107

Grab time Bottom depth Penetration depth Acceptable Comments:
(m) {cm) grab (Y/N)
| F 2 I O
SAMPLE DATA SampleiD: LW ~-SS5D)Y -O10 -
Sediment type (%) Sediment color: | Sediment odor: Comments: (i.e. organic matter, wood
. debris, shell fragments, sheen, fauna, field

cobble brown surface \"EE ) HaS duplicate, rinsate blank, etc.)

gravel drab olive slight petroleum OF P AR ” 0/
san) brown moderate other: N &(j

" e
sil (| gray strong
clay “black




SURFACE SOIL COLLECTION FORM

Wing/Ward SURFACE SOIL COLLECTION FORM

environmental LLC

Project Name: LDW Dioxin Surface Sediment Sampling Projectno.. 04-08-06-29
Date: | / (/u) Weather: (/- Cv 7.7 L/
Sampling Method: J\ CoLaer vy Lal ik Crew, SR B
i )
GRAB DATA J LocationID: (D)W ~SS5D) -
Latitude: 1D (o 1| Longitude: l.;,(o 5( Ht)
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
LA 1D
SAMPLE DATA sampleiD:  |_N() -~ SSSOX. - DIO- E
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood
o debris, shell fragments, sheen, fauna, field
cobble brown surface (ﬁfv HaS duplicate, rinsate blank, etc.)
ravel drab olive slight petroleum ) )
@ ‘(\fn(,e oV Yo we mat{ers
san) brown moderate other:
@ A @ strong
clay black
GRAB DATA [ Locationip:  LOW — S550> ~ =
Latitude: J-( O (25 9 Longitude: [ 2-(p 5RF R
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
SAMPLE DATA sampleiD: L Vu) ~ SSCOM - OID-F
Sediment type (%) Sediment color: | Sediment odor: Comments: (i.e. organic matter, wood
e : debris, shell fragments, sheen, fauna, field
cobble \brown surface H2S duplicate, rinsate blank, etc.)
Gavel/ drab olive slight petroleum { Y Ve
sand( FM /():) brown moderate other:
snlt) gray strong
clay G’EQ'&)




SURFACE SOIL COLLECTION FORM

\X/ 1NO’Ward SURFACE SOIL COLLECTION FORM

environmental L€

Project Name: LDW Dioxin Surface Sediment Sampling Projectno.. 04-08-06-29
Date: i r'; (L/t0 Weather: s
|
SamplingMethod: _ [no1uc/ (o1 A 0 Crew: _ S . RRR
|
GRAB DATA | LocationID:  (H|) - SCEDYX— (>
Latitude: MO 24, Longitude: [}-{» 59 { <~
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
1759 [0
SAMPLE DATA Sample ID: DW= SSS0X-0lo-O
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood
= o debris, shell fragments, sheen, fauna, field
cobble @ce) -\none H-S duplicate, rinsate blank, etc.)
gravel drab olive slight petroleum (owdr ol s
(sand A@@C) /brown moderate other: Shad. 1 Haamagads
| / s ¥
( silt gray " strong
clay (black pockdis )
GRAB DATA [ Location ID: Lbw - SsG €T~
- T
Latitude: J-( D (s 2 (o Longitude: [ (p 5 93)
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) {cm) grab (Y/N)
LDOS” 10

SAMPLE DATA

Sampile ID:

LDW-55502 - 0i0— H

Sediment type (%)
co_bpje\
( gréyel /
sandl‘(FIM)C)
Ceit)

clay

Sediment color:
brown surface
drab olive

brown

. gray >

black

Sediment odor:

slight

moderate

strong

H.S
petroleum

other:

Comments: (i.e. organic matter, wood
debris, shell fragments, sheen, fauna, field
duplicate, rinsate blank, etc.)

WD Ooek f(ob: nS, v Doy L
- /
o bin

)

{ves

L~

)
l y xO,-L'\/(/S




SURFACE SOIL COLLECTION FORM

Win

Ward SURFACE SOIL COLLECTION FORM

environmental 1€

Project Name: LDW Dioxin Surface Sediment Sampling Projectno.: 04-08-06-29
Date: { /U Lo Weather: OfCt LU
! ]
SamplingMethod: I gun dl wuges Crew: QP\/ RAB
GRAB DATA | Location ID: (W ()-$5073 - A-
Latitude: O SAb Longitude: | (s S 9 F
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) {cm) grab (Y/N)
(29 o4 Y
5 X 5 Y A3 o~ f
SAMPLE DATA sampleiD: LD -SSS0L - O4<C - A
Sediment type (%) | Sediment color | Sediment odor Comments: (i.e. organic matter, wood
o debris, shell fragments, sheen, fauna, field
cobble brown surface  { none . H2S duplicate, rinsate blank, etc.)
@@ i drab olive slight petroleum Buik (versyimar g
sanﬂﬁ(f\{l}.}) brown moderate other: I
Sﬁl) \/g_:;y\ strong
clay black
GRAB DATA I LocationID: [ ) - SSSD2 ~ &
Latitude: A0 S A1 Longitude: [ S9 24
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
Y. S 7
L4 1 4 | \
SAMPLE DATA Sample ID:  L{J{d) - )
Sediment type (%) | Sediment color: | Sediment odor: Comments: (i.e. organic matter, wood
e debris, shell fragments, sheen, fauna, field
cobble brown surface nang, HaS duplicate, rinsate blank, etc.)
(g(avelc.)wm drab olive slight petroleum L WAL T /,/ it (5
sand (F(M C) ‘w moderate other:
3 /‘\\ o e /'g(l
silt_/ gray/ .y Iy k| strong
clay black




SURFACE SOIL COLLECTION FORM

Wing/Ward, ~SURFACE SOIL COLLECTION FORM

environmental L1C

Project Name: LDW Dioxin Surface Sediment Sampling Projectno.. 04-08-06-29
Date: l/l(/lQ Weather: Oy cd sV
SamplingMethod: [ (;g it 4 ey~ cew: _ SK. BB
GRAB DATA j Location ID: wW— LD -C.
Latitude: |D0D 42D Longitude: | 59| P)
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
[90F 3F
SAMPLE DATA sampleip:  LDW - SSS0L — O3 F -
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood
debris, shell fragments, sheen, fauna, field
cobble brown surface hone HaS duplicate, rinsate blank, etc.)
ravel drab olive slight petroleum o i
g,: ” T ()0’{ fr JW TGk
@and C) brown , syl 1< | moderate other:
- 7 (‘ A 7' A ,q: FINE
H t WI’I 't"j_ T L Pl
silt (gray " strong
SOt fg Oun ¢ mattesr
clay (black‘ 7 Zirodd Ay /, g b
GRAB DATA I Location ID: L-D ) =SSSDR =~
Latitude: -] 4 <D Longitude: [2( 5969
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
[9(5 4L
SAMPLE DATA Sample ID: Dl = SS50Y ~OAS -~
Sediment type (%) Sediment color: | Sediment odor: Comments: (i.e. organic matter, wood
debris, shell fragments, sheen, fauna, field
cobble brown surface H2S duplicate, rinsate blank, etc.)
gravel) drab olive slight petroleum LO0D A M;)"’\\ S
'fan({(F)M C) @ (mhﬂ moderate other:
tsilt,) \gra Vv a strong
clay black




SURFACE SOIL COLLECTION FORM

Win

Project Name:

LDW Dioxin Surface Sediment Sampling

Ward SURFACE SOIL COLLECTION FORM

environmental ¢

Projectno.. 04-08-06-29

Date:

Weatherr  Ohovcas ™

(Ju /10
! !/

SamplingMethod: |~ QUG Lot

crew:  CY : 2R

GRAB DATA | LocationID: | 5i/x) - S5403 - E
Latitude: r;LlO %()/1{ Longitude: ] ,L('p 59 3 8
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
192 A1 Y
SAMPLE DATA sampleld: (YW~ SSED3-0F 1 - E
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood
debris, shell fragments, sheen, fauna, field

cobble brown surface none H.S duplicate, rinsate blank, etc.)
@‘f Ya(2_. drab olive slight petroleum

sand@@) brown moderate other:

silt @ strong

clay black

GRAB DATA ] LocationID: |L_W(,) — SSSD3— T

Latitude: -l O 39D Longitude: |25 9 S 9

Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
1926 45
SAMPLE DATA sampleD: | D - S5 D2 (L -
Sediment type (%) Sediment color: | Sediment odor: . Comments: (i.e. organic matter, wood
Ao debris, shell fragments, sheen, fauna, field

copb_le brown surface none H>S S ‘r‘y«\ { duplicate, rinsate blank, etc.)
(graveg,) \1 00 drab olive slight petroleum e dobd el

T W ORP1 i

sand((F @ moderate other:

@)Y £
\silt gray strong

clay black




SURFACE SOIL COLLECTION FORM

\X/ 1Mo/Ward SURFACE SOIL COLLECTION FORM

environmental "¢

Project Name: LDW Dioxin Surface SedimentSampling ~ Projectno.: 04-08-06-29

Date: | /l\ IlO Weather: [\ Cv (!

sampingMethod: |y nl augels crew: S £ 15

GRAB DATA I LocationiD: (W (W ~S$502 ~ (s~

Latitude: | () )24 Longitude: {2 o592

Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
195 | 45

SAMPLEDATA | samplein: (D (1) ~SS502 —OAC (5

Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood

cobble brown surface ([ none H.S gﬁg:}i;;}?erglng:tgeng:;isel:g(;n.fauna, e
@ e drab olive slight petroleum Fraes Saald ‘J."" &

sand@p) b’r;vn moderate other: LA ‘ !
@ @ strong
| clay black

GRAB DATA | Location ID: L1 ~ SSAD 3 —

Latitude: () >+ Longitude: [2{p 5 ) (,

Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
2003 AL

SAMPLE DATA samplein: DWW - 55503 - 047~ |

Sediment type (%) Sediment color: | Sediment odor: Comments: (i.e. organic matter, wood

cobble brown surface | none H.S gsgﬂ:a;h?::g:gﬁ:ﬁ Se':sjn' aina, field

gravel drab olive slight petroleum

sanq"fEf)M)C) brown moderate other:
" silt ) @ strong
>r:!ay s oAty black

N




SURFACE SOIL COLLECTION FORM

\X/ 1Ng’Ward SURFACE SOIL COLLECTION FORM

environmental 11C

" clay,

Project Name: LDW Dioxin Surface Sediment Sampling Projectno.. 04-08-06-29
Date: l]ll / Weather: (/L@W oA
SamplingMethod: N\ QLA MG o~ crew. _SR__BR,
GRAB DATA LLocation : [ p) — SS5)9- A
Latitude: |9 D 75 S0 Longitude: [ -2 19
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
s P _—
205, ~4 5
0 o - A
SAMPLE DATA Sample ID: LD W) -<5529-095 - A
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood
o & debris, shell fragments, sheen, fauna, fieid
cobble brown surface none (PES sbe ] Wi~ duplicate, rinsate blank, etc.)
grave! ) Yo e drab olive slight petroleum
sand\_(F)M C) brown moderate other:
'_fsilt \} g@\ strong
clay (blaclg')
, . P = . /)
GRAB DATA lLocation D: Lihi) — SSE D) - 2
Latitude: |9 D D0 > Longitude: | | )1 ([,
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
.0 A3
SAMPLE DATA sampled: [ DU - SS9 - A4S -B
Sediment type (%) Sediment color: | Sediment odor: Comments: (i.e. organic matter, wood
debris, shell fragments, sheen, fauna, field
cobble brown surface f‘/‘}m’\/ HgS..- S duplicate, rinsate blank, etc.)
gravel> A \q b 7~ | drab olive slight b@troleum/,)
san{ (7M C) brown moderate other, <1t R
silt (gr;ys strong
black




SURFACE SOIL COLLECTION FORM

Wing/Ward ~SURFACE SOIL COLLECTION FORM

environmental L1C¢

Project Name: LDW Dioxin Surface Sediment Sampling Projectno.: 04-08-06-29
Date: | / A / 10 Weather: gt~ i
4 ! - y
SampingMethoc: __/\(1on0l (14 0./ cew: DR BT
, i
GRAB DATA ] Location ID: W - SSSY9 - _
- ) =

Latitude: 'C)% @ {)) Longitude: [;L ?‘ 2\5 9~‘

Grab time Bottom depth Penetration depth Acceptable Comments:

(m) (cm) grab (Y/N)
2219 i
SAMPLE DATA Sample ID: (DOW ~55529 ol PR T A
Sediment type (%) Sediment color Sediment odor Comments: (i.e. organic matter, wood
b & i debris, shell fragments, sheen, fauna, field
(_:obbjg fowhisurtace S HS duplicate, rinsate blank, etc.)
gravel drab olive slight petroleum
Gt T %) /

sand((a@ C) ( brown moderate other:
silt @) strong
Tey) black
GRAB DATA l LocationID: |7 /1) N 38~ (5
Latitude: 1) %) 7 (0 Longitude: | . T2 3

Grab time Bottom depth Penetration depth Acceptable Comments:

(m) {cm) grab (Y/N)
Pl 2
SAMPLE DATA Sample ID: LD —SS5829 — (D)9 ~(0
Sediment type (%) Sediment color: Sgdi(nent odor: Comments: (i.e. organic matter, wood
ik debris, shell fragments, sheen, fauna, field

cobble brown surface (| none H2S duplicate, rinsate blank, etc.)
@el ) LO S drab Qh)ve slight petroleum L(’)\/\ W ‘l}(,, & i /.\_
sand (F (proyv) moderate other: /
silt ' gray strong
clay black




SURFACE SOIL COLLECTION FORM

\X/ 1N’Ward SURFACE SOIL COLLECTION FORM

environmental L1C

Project Name: LDW Dioxin Surface Sediment Sampling Projectno.: 04-08-06-29
Date: [7[ 1 ,/ LD Weather: [0
SamplingMethod: _ INOnA cuka & cew: S AR
/ 7
GRAB DATA Hocation D: [ W) = RSC-) - 18]
Latitude: &£ 9D T 20 Longitude: | J F 25 >S5
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
(’)V ] “) ‘l /I (54
SAMPLE DATA samplel: [ — SS529 -H4C-D
Sediment type (%) Sediment color | Sediment odor Comments: (i.e. organic matter, wood
(’ ' ) debris, shell fragments, sheen, fauna, field
cobble. brown surface K H.S duplicate, rinsate blank, etc.)
P " . » 7
“gravel drab olive slight petroleum Claudh pa Gty kS
sand (M brown moderate other: ¢
bro e LQ}?D strong
clay black
GRAB DATA l LocationID: LW - $$$).9 - |
Latitude: |17 ([, Longitude: (‘} 1 2549
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
.;-) | ,5.,)) A«
SAMPLE DATA samplei>: _ LDW) —SS52 9~ 045 — |
- A s 2 J _ b] {
Sediment type (%) Sediment color: | Sediment odor: Comments: (i.e. organic matter, wood
> ) debris, shell fragments, sheen, fauna, field
°°§b'? brown surface \Jone H.S duplicate, rinsate blank, etc.)
( 'gra'veI\ drab olive slight petroleum
l sanc{ (F{M ]3» “brown ) moderate other:
snlt gray strong
clay “black)




SURFACE SOIL COLLECTION FORM

Wing/Ward — SURFACE SOIL COLLECTION FORM

environmental 1L.C

Project Name: LDW Dioxin Surface Sediment Sampling Projectno.. 04-08-06-29 -
Date: l / [/ [0 Weather gl romine
I
— YT cew: IR, BB
» /
GRAB DATA I Location ID:  {D{x) — SSSO\*‘[) — H
Latitude: f o) Q) )’S_D Longitude: [ .). ?’}-6— ‘ O
Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
XS T AG
SAMPLE DATA sampleD: LWV =560 )45 -
Sediment type (%) Sediment color | Sediment odor Comments: (i.e. organic matter, wood
i debris, shell fragments, sheen, fauna, field

cobble brown surface none ) HzS duplicate, rinsate blank, etc.)
/gravel ) drab olive slight petroleum b‘-’* v [’/"vf‘L:’; gl

sand (F[M /(f) brown moderate other:

silt strong

clay black

GRABDATA | Locationip: LW -$5529 - F

Latitude: |°)® ?’BO Longitude: / - } > by

Grab time Bottom depth Penetration depth Acceptable Comments:
(m) (cm) grab (Y/N)
9 T) O(})) V)‘) .>x
SAMPLE DATA Sample ID: DLW -$STH9 ~023 3 -k
Sediment type (%) Sediment color: | Sediment odor: Comments: (i.e. organic matter, wood
. debris, shell fragments, sheen, fauna, field

cobble brown surface H.S<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>